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A MATHEMATICAL 

M A N U A L: 

O R, 

Delightful Aflbciate. 

CONTAINING, 

I. A Defcription and Ufe of the Celestial Globe: How 
to know the Stars in each Conftellation, and their Magnitude j 
alfo their Latitude, Longitude, Right Afbenfion, Dedination, 
Semi-diurnal Ark, Riling, Southing, Setting, Altitude, Azi- 
muth, Diftances, c^. The Sun's Place, his Rifing and Setting, 
Length of the Ihy and Night, ^c. Alio Dialling by this Globe. 

II. Twelve Problems relating chiefly to the Moon : And a truer 
Way than has been given to find Easter, ^, The Hoar 
of the Night by the Moon (hining on a Sun-Dial, c^. 

III. A Delcription and Ufe of the Terrestrial Globe, as 
to Climates, Zones, Shadows, Inhabitants, Latitude and Lon- 
gitude of Places : And a large Table, fhewing where all 
the moft remarkable Places m the World may be placed on 
Dials ^ and the Bearing and Diftancc of ilich PlaceslFrom London. 

IV. A full Defcription and Ufe of all Kinds of M a p s : With a 
copious Table of the Latitude, Longitude, and Situation ot 
the chief Cities on Earth: And many othei: curious Matters. ' 

V. The Original of the Lines inaSECTOR defcrib'd j with the 
full Ufe ot that Infbrument in Trigonometry, ^c, in an Eafy 
Natural Method. 

VI. How to make a Line of N u m b E rs, or Logarithms, 
to any Length, and the full Ufe in all Parts of Arithmetic. 

VII. J(|ysterious Curiosities inNumbers: Or, NHme- 
rical Novelties. In Twenty-five Propositions, moftly 
New, and very Eafy and Delightful. 

VIII. How to take Heights, Depths, and Diflances, great or finall, 
by fcveral Ways and Infbruments. In Twelve Propositions. 

The Whole very Use F uL and Pleasant. 



Publifhcd for the Contcmj>lation and Diverfion of Gentlemen^ 
and Others, who are Mathematically inclined. * 

By ErilA^rO N^ Gent. 

LO in D O I^y Printed for S. Illidge, under 5^f/e*s Gate, 
tincoln's'lnn NeW'Sqnare, M.dcc.xxviii, 
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T O T H E 

READ E R. 

HIS is now the T-welfth 
Treatife (^moJUy on the 
Suhje^ of Numbers') txhere- 
tsith I have endeavours J to 
le of fome Service, and to oblige Man- 
Knd 5 'to 'whom I mnjl acknoislledge 
my Gratitude jitfily due for the kind 
Acceptance . I have met •with; near 
Forty-thoufand having been fold off, 
bejides fame Thoufands alfo of the four 
Books by me perufed and correlkd. 
And as this •soill be the lajl that I in- 
tend to mite, fo I am not •without 
Hopes it •will meet •with the like Re- 
ception, fo many of the Contents being 
Copious andNe'w, as •well as ^leafant 
,wd Delightful, handled in an Eafy 
and 



vi To the READER. 

and Familiar Way, Intelligible by a 
mean Capacity, 

But tho the ^uhlick in general 
hath favoured me, yet I have not had 
the Good'Fortune to find fuch Encou' 
ragement from thofe who Jhould (/ 
thinky without a fond Partiality to 
Self) havejhewed fome Regard to my 
Labours, which have chiefly been cat' 
culated and adapted to the promoting 
the Science of Trade and Commerce <, 
But, alas / there are too many who are 
fo indolent and little concern d about 
thofe Matters (which, next to Religion 
itfelf, do claim our greatefi RefpeSi) 
Humour and 'Pleafure having fo much 
the Jfcendant, that the Jutbor of a 
^lay or whimfical Novel Jhall fboner 
meet with the Reward of confiaerable 
Bufinefs, or an Employment of Profit, 
than he who hath /pent more than half 
an Age of Sixty-three Tears in Studies 
which tend very greatly to the Know^ 
ledge and Increafje of Trade and Mer^ 

chandizing. 



To the R E A D E R. vii 

chandixingy the principal Infiruments 
of the Nations Grandeur and Riches* 
However, as it is our 2)utyy fo is it 
our Wifdom and Interejiy to be fuhmif" 
five to the Allotment of ^rovidence^ 
that if 'wefalljhort of receiving from 
Men tahat toe with good Reafon pre* 
fume we defcrve 5 vpe may be fo far 
refignedy as not impioujly to defire 
more than we have. 

But fince I am upon this Topic, I 
hope to be excufed, if I relate one In- 
fiance of Service more immediately to 
the Government 5 which was this : In 
the Tear 16^7, I con^os d Tables for 
the life of the ColleSiors and Receivers 
of the Capftation Tax 5 which contain* 
ed not only all T)uties payable by the 
feveral Clajfes or degrees of ^eople^ 
but alfo the precife Weight, in the old 
Clipt Money, that would anfwer thofe 
Payments, all in fo plain a Method, 
that the ColleSfors, both in the City and 
Country, declared they did not know 
what to do without them 5 and mine 

were 



viii To the READJE.Jl. 

^re the\oniy Tables for that mcejfary 
Ufe that 'Were made pubtich 

.. As to this Book, I have only farther 
to fay in genercfl, T^^at it contains ma" 
ny Things more than $he Title inti- 
motet h 5 and I doubt .not htft ^ill eyery 
Way anfwer the Expe^ation of ajudi- 
cious and impartial Reader: and for 
the critical Carper Zoilus, V/> not ne- 
cejfary to befpeak his Candour, 

Our Globes and MapSy mid mofi 
other Injiruments^ only having Tiegrees, 

HjOe are forced i^ ^^fi Qaf^ to guefs at 
the Minutes : And therefoxiS, . as the 
precife Truth in them is P0 \Very ne- 
eeffavy ; fo it cannot be expe0ed that 
th Minutes Jhould be better exhibited, 
fetting ajide Trigofwmetr.ical Calcula- 
tions, nvhich. <woiild differ from the XJfi 
of Infiruments, in the very SubjeCl, 
and of the Art's T>enomination ; one 
being the Ufe ef Globes, M^ps, &:c. 
and the other plain or fpherical Tri- 
gonometry. : , '^ 

A M A- 



^v 



• ■ A JiJATHEMA&CAi. .."::, 



yTje Defsriprion -W .Ufe cf^. the -. 

I. |H£ GMit it eWy way huxkI j. 

J jche Ambits,; lOvCircum&rety;^: 
1 being equaVwbicb way ioeyiftt 
J you take tbcni, in che Middki 
• of theGlobe. 

II. til furtttf Ibt GMt are, i. fheSnU 

or Btldy of tin Globo ^rhercon the Circles, of the 

Sphere are drawn, and the Sut3 are painted in 

B foreral 



' ^^d « e»eii4 j^ough chfe Mld^ of thei: 
GIdbc, the Hto^ df which aw the Nordi ami i 
;&)i^.Pole» ^ijis WorM. !' 3r ^^ M^e^ i 

JHmiSrW,^ which encompallefh the Ball; Hitd * 
wherein the Poles are fixed, and which doth 
reft on a Fedeftal under the Ball • which Meri- 
dian is ib^ ^^ hXvk&^i^sxLik Poles 
nearer to, or ferther from, the Horizon. 4. 1'be 
IIor^Mi isf as it ffrefe, the Frame^ wherein tt|i 
QjjO^t is , fixed, afd >vhic|i the Meridian crd0ks 
at right Angles j of which more below. 5. ^be 
^adrant of Altitude^ which is; 90 Degrees, 
n»ited one mmra- dim Pirn ^i^fhsfi, that 
will comply lb as to meafiirc any Difkancc on 
thi^ or the Terreftrlal Globe, for both which 
one Quadrant M Altitude is JSiiScient, and 'tis 
made to fcrew on the Meridian, and upon a 
Rivet to turnaround ainy rw&yr ;6l fhe £bW- 
Circle^ which, i^, divided, into twice twdye Hours, 
for Morning and Afternoon : It is "fixed fb to 
the Meridian, that the Pole is its Center ^ where- 
ort is put, 7. tl» TnSexj (6 cdMipfpd. aV ,ta 
t^n routfd wUbothe B^j and* yei ii' not £> 
faft butthat-k^ma^ b^ tnrmd undiel to any 
l^r. ' feis ^ut;^«t^dn the Pok^ 0r ^nd of the 
Axis of the Globe. '^ -- - ' '*- ^^ 

V III. ^beUmes ilefcril^d on th$ (i^^^^ 

8«^thefe;-fij(^^Grea«; andfourfto^.^ A6r«at: 



Circle l^.ott&that dlvideth the Gbbe iiito twd 
<squal Parts : Ai^ - 'J ^ 






Pjiobie pn.. tl^^ ipiddle ^^jbetwem ^e two 
Foks d[ t|ie Warldy af 4 W 4ivi4ied into 960 
equal Pam,; |>eg^ing at thp Plaoe >irhere it: U 
interfeded by the £c]it>tic, and by dne of the 
Cohiries. SFkqi^j thi^ Circi^ ^e Dteliiiatictet of 
t\t^ Sun ^4j^rf is tf6;^ti in ^ Metidjain 

JJor^hw^d afid j|(Hicl|i^aix(s: A^ ftlfotheiir ri^ 
AicenfioiKiii ^G^p^ut^ u^pn tt^is^ Civcle from 
the firft Point of Aries. ^ Artd when the Sun 
comes to this Cifcle C^hich it 4c3^:ltM/9ce in the 
Ye^r, about the. 10th 6f Mtrcb^ and latb ox 
Sf^temheO it m^kts e<|ual Days and Nights : 
WJience its Name* ^ 

2. ^be )\feri4ian hete moft ^bfctvable, is 
that of Brais, wherein the Poles iift fixed : Fof 
there «fe fi^posil innumerable Merkiant; bt^ 
theBrfzWrOne is of chief Ufey^Clecatde mji^ 
i^rdrSon'^. Place can be bronghf to it^mi 
th/^ Altitudes^ I^gbt Aicenno% i)eclination| 
^. are thereby diippver'd. It is divided ir\to 
4.Kinet}QSy^.or 4'tiiaes $0 1)egree9 } and a De^ 
iree muft tbere^sre be the ^^oth Part of any, 
Circle. Wbf^; ttie Sun comes t^ the Meridiatp 
of any Place, it is there 12 ox th/ Clock at 
Noon 'y sml^ig^ii tH^ dr Midnight, xa Hours 
^Iberwards. ;.^^ thf^ Mei:ldtansL dra^m 

B a tbrougl) 
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4 A Mathematical M an i> a-l; 

cfarough ev^v 3b D^rees of tHe^ ^Eduinoftiat 
(or 12 in alio ^ that 15 Degrees^ being equai 
to I Hour, 30 are 2 Hours ^ and coniequently 
the 12 Meridians, eadi 2 Hours of the Equi- 
nodtiaf, make 124- Hburs. Anrf iii that Propor- 
tibn of 15 Degrees of Motion being i Hour of 
Titoe, I Degree is 4 Minutes of 'time. 
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^ 3. ^fbe EcUptie^ Line is the tftW 'Great Cir- 
d^^^ ' It is dfvided into 12 eqiial TP^ts, anfwer- 
ing ta the •12 i8t|iis of the Zodiac^ &nd each 
Sign: intof 30^ ' (6r^Degrecs> marfeed* thus : 

• Gemini^ " ' ^/ 



T 


Librae ; . . 




^0 


Scorpi(>j ' •• 


m 


it* 


Sagittarius^ 


1? 


© 


CapriCfjrn^ • 


vi 


n. 


Aquarius^ 


«; 


n« 


Pifies, : / • 


K 



#». . • • r 



The Cipcfes that divide the -EeHptic into td 
equal Parts at ri^t Angles, arc Great Circles^ 
called Circles of' Longitude; becaufe from them 
to the ftfl: Point of Aries Is redcqneii the Lon- 
gftude of rfie Stars : as the Latitade is upon 
thofeOrcles (ofothfers niade by the Qiiadrant 
of Altitude)- frona the Ecliptic to "the" Star and 
Pok of the Ecliptic,- as appeari Hereafter. 

'•-••» J - . • y 

-» '- V 

; '4. ^beHeHzoity wHidt-iS thaf-Cfif^eii^hidi 
divides the vifiWe from the ihTifibte Parts *f 

•• -^ the 



p 

the Heavens. It is the Frame of the Globe, 
whereon are ifaewn the 1 2' Signs, painted be« 
tween ^e, 'Decrees in eadi Sign. Secondly^ 
Yqu haveithe.Days in every Month anfw^rlng^ 
to thofe Signs, and the Letters for QvtJry Day^ 
by Way of Calendar, according to the Julian 
CcMT common) Account ; and farther dutw^d 
acie the lijce,. according to xhc^Kamany or New^- 
or Cr^gcf //^»Jlccount 3 and :f»fthjBr outward .are 
the 32 Points of the Compafs, each Point be- 
ing 1 1 -J Degrees. This .6irde^ ^ or Horizon^ is 
uied in finding the Sun's Rifing, Amplitude, 
Azipmth, :&0. as in the foUowing Pjt>blem$ 
a^earsi 



i# • . 



5. 3*be ]^im0ial Golure^ wtiicfa is a great 
Circle paffing through the Poles of the World, 
eaxd , cuttiiig' : tl|ei jBqiiiiKM^al t at right Anglesrin 
the firft Point of the ^ twp £quinodial Signr 
jiries and Libra ; whence, and; {owar4 ead^ 
Fqle, this Circl^ is divided iptp four ]t%9t|| 
Purees. * ^ • . ' ;,-- ;>. -., h^^^ 

6. S'be So^i^l Cptor^iM^nptJi^; great CH:cl<pf 
paffing thfft^i^. ^:^olefopf^.A?i/:orl4^ 
croffes lpD?^o^?o^uii|Qai4rg«l\^Ei%Qq ^ 
right Angles, in the firft Points of Cancer and 
Capricorn % t j 4«^ti«l>3l^enl^lle^ iS^ <0«efi|r be- 
gins Summer and Winter ; as it does by the 
pt^ColDre diftinguifii Spring and Autumn. 



4 A MitJb^matkal Man t^A lu 

« 

7. ^be l^m> <Sreltfs are, flrft, T»0 Tlr6fie tf 
CdiUcr, the Boondaiy of" the Sdii's Coitffe, 
and 23 r 30'. fr(^ ehe EqaitMdfcial Koi>th> 
ivard. As, 

8. f^be S^opii cf Capriccfu is the Beufldaiy itf ^ 
the Sixn^ Connie, ^uid ii 23*, 30'. Iroto 
Equinodial Soudiwanf. 






from the North Pole, and the iecond as^ imK^ 
from the South Pole : Of which more in the 
Pefcfiptim a^ Vfe 0/ tie ^^tH^firiat Gl^^i • 



IV. 9file Ihinfs tbht obftrverf ar^, r. 1^ 
North Poles *• THc Seutt Pdle 5 each 96^- 
^m Ac E^^ino6bi^. 3. The JPbJfe bf the 
"fStiltptSiCj wWch'ire «ch ^a De^ from % 
and 23'. 30', from the Poles of the WorJd.^ 
4. The Zienith is the Point dired^ly over your 
Head whercfoever you be. ^/^PheNadtf^ <)r 
f mnt wa^y^rtet.^ Thisft aisHrbs^ Fij^e^ ofi 
^ Horaon, ' ^ng 9e^ De^ ' : r^ 

• « . ... - v* ». J 1 -'4 w ; » J ■• -'iJli.U* I. . 'Ill 






I. Direa, vfhoi the JMuodtfetto iM ild^ 
rison ; as it is to thoie who live under the.Equi- 

,. 2. P4ral^,$pb«re is «hf»><.i^e P<»li« iMii in 
the Zeni^, a^ Ha«^» and jhrEfiiiliQ^al is 
coincident with the Horizon ; as it is to tboie 

ttet'Hve tfiafct'aib'iwes. - "■^'•" • . - "^^ ' 

3. The Oblique Sphere is when the Folfs^re 
etevatcd ^ ^tpteS^- fbiue IJiimber of B^eb- 
b«^eei^^.lfo)niCon and j^o^ ZiMiril orifaUr, 
and th(i3^iatto£M4 anid PMIe> of Ofecjina- 
tiondo cut theHoriaon at Ob|^u§ Angles.^ 

The Stars put on the Globe afe to l>e Known 
ajfi), k)!rthe'iJ5y*, inr fhq iinvdb^ bj^ iSieir 
Magpitud^ and ^edina(ion^ or D^ncp^Ncv^th 
or" South itom tfte Equihoiftial,-. dr ^c^ the 
Pole. The Magnitudes are ^i^uiflieci on the 

Crlobf^^thlW:: Stars Hf -- t ;<^^^\l'^^* c»^^^o^ 



1 



a /.:::. Jo. :i.:ii^': -^i (j?-*'^^ ; 

They are alH^ paiiit^ 'm'&Veral^Conff^ 
^Bq^, Fiib, C^r.) Tfk> Kdrtkeite Coyifi^Ua- 



S JMtfkmatscal Ma-nua^^^. 

tions, or thofe fo near the North Pole as to b« 
viable id oitr HoMoo^ aw, ;. i / .;>':* 

C^y^ JiCnor^ widi the Pole Star at the End of 
his Tail, of the ieoond Magnitude. 



r-. IkfaMajdr^ tevtng 4 m his Body, and j in 
- hiS'l^aS, c#irhfe ftcond Ma^itude.' ' 






CorCarolij under th|p TaUjojFrfiejC^tf^^f^if, 
I o£ the fecond Magnitude. 

J^ there aremnr^ ba<vi^ S^n^f, l^otf^ yiz^^ 

r Ophui^ ikKingypEtbiopiay Hattier of ^-^ 
; i|rdiimi^43.3<)f^d, and4^<he4lth^M^ 

Dfaco^ Xthe'lirag6n)'ntJit\KcLittk Bear^ 
7 of the 3d. . . , 

, Bfiot^ iidbD/aett ;^<$of 3d,.and t^Df lihe ift; 

Cdtfma Septent^ ,Cor. North Qrown u i of 2d% 
ana 5 of 4th. 



• I 



Xjrrtf , the £&f^ ^ i of ift, md l ^ ^d 

Herciffe^^ 8of jd. :^ 

. ?(?w/i Stffffli^^ (#ie Hair of ft^my^ Daugh-^ 
ter *j) J of 3d,>and 10 Jefler. ^^^ 

^j^ 7i«t, (the Swan) So^th from Dr^l?^ j J of 
^ ft, I, of 2d, and 6 of ^d,^ ;_ „,.... 



' Jhsrfmsyi^Qh of 3^ii/>^y thtt^cttt off ilfelfr* 
j&'s Head s>' • i of ad, and 6 pf 3d. 

Andr(medi^\ vaih her t&^m ; ^ s ^ sd^ and 

. 3 of ^q. ^^^., ^j^ ^ ^_, .- - ., : 

; I \Aufiga:^ and his Ge^irf , ISrcus j-t iX ifi, and 
-":' 2 of -ad,' " "' ' ' : i." *'^* '- ': ' . 

Pegafiis^Xor the Flying-Horfe of Perfeus 
: . 3 of '2d^ aiid 4.dF 3d/ ^ . ' * ^. 

^^i//7^, (the jSagle volant) Shuikfroxalyra-, 
I of (2d;^'. and 5 of the jd. } , i 

The DalpBmj between Pegafus ahd the Ea^ 

_ - • • 

The friangle^ Southw^d from ]<^»^rowdii^s 

;'.i 'JFoQf ;^\3'*fo4^.*'; ' '••• -'N' I /• Vv • ^^-^ 

«* '• I « • f « '. r • "'f 1' ' f* I 1 

•^ ^ ■ '. . » ^ t / •. ■ • ' I » • *^ « . J . . • 

^ be following are in the Pmfekk'Sign^, 
yfnVj, (theH^/w) between" His ^Horns ; x 

' '"^j^ri^i" (the 1 JB«/b his Eye,/ or: rather hi| 
Forenedd, jilaebaran i i of iff. Alio in 
. * the B#// are the Pleiades ^ or i;^ Stars ^ x of 
V 4th5 9r|d o«e of '5th. '. r \ 

Gemini^ (the ^wins) Caftor ^^PoUu^ j 3 of 
ad, and 4 of 3d. , "^ " 

: CaHser^ (the Crahfijh i of 3d, and 2 of 4th, ^ 



-■^\Jbtii;. (the is0Hi),^ Kieaiit md)i;aa j «. of 

b'li^fffga'slSpiiie 5 i .<i6 1%: jirf/ 3^. 

X/*r^, (the Ballance^ the Souf fcWeffierly i 
baf; ,df lbeii^.j.*l^h^E4fti» 

and the Center of Gravity Ui-tHo Beam, 
^ (JZuhenenefcbemati i of the .2d. . 

5(?^rp/Vs i2?tffr, I 'of fcib. LNeaif hi$. Tail, i 
.of the.2d, a^id z of the 3d. , 

Sagittarius^ (the B«;*iwni^ oniln'hisLeft- 
Hand, and 2 in that Ann, of 3d. 



• } . » '. * 



Capricortmsy (the Sea-Coat i^. abjii hfe Horns, 
. , and a in hi*.Taa,. of 34. . , . , . . . 

Aquarius^ x in hi« Left S^ioAAder^ it <m his 
Right Thumb, and i on his Right Knee, 

of th<?3d ; : 

• » .. • 

. P^-^ ,7 pC thejth Magnitude,; . 

Femabant, under Ajuarius*s Wat^pKl, and 
^.. al)out8°, when. on the^Meridian, ai^w 
.'.the Soijth Horizon j. i of the' ift. 

ic Cefus, thpv^^fe 5 tin hH^Motttii, df the 
ad j 4 in his Head,ai»4 ^t |tf by Body, 

.of the jd i and i i^^his BcMy and T^ii, 
bf the 2d, 



, I i ^ * ^ .M ^ 



^ » • ■* »-,<"% « 



Oriin ; 



Of ion i on his Left Thigh, i of the ift ; i dti 
his ftifih}^) and i on hi&JLefi Shoiridef , and 
3 in'the'M; of' the 2d]"e k hlsU'iVtt 
and X oh his Left Side, of the 3d. 

Upus^ («he*M-A> 4 ctt^his'Y^i^ Side, of 
the 3d i and 5 more of the 4th and 5th. 

.1., |tT«« » ♦-^ ... -^ f 

'-'C^nii Majoi- (t%ttSreatef 1^^; ^^s ;>. 1 ^ 
' '■'^' his MrKirt-'iaW,. fff the M ; i 6ii h/s kigfi^ 
^•^' ro^i^ri^-tteiia j-ahd imore,:of=th£ jd:;; 

I; A .^ ■».IiJ4: *■.*•-•. .J. »-•*.. «^ .- . » » 

Neck, pf the jd. ;- . . ' t 

Hjrir«'s Heart A^fpb^rd i of the ift^jind 
in his Bidyi^5 of !<!• ' 



t/» 



ft ^ * .^tfV ^A.^* ^ 

' *^ . • • • 



Cbwj* Cthe o?#^dfy €ofntorantj J 
Tailj 2 of the sA '^ 

Thde inake l/^o'Cbnftellatiohs, having abdiJt 
$50 Stars o 

Aiid liif the Southdrn Tart, '<» below the; Ho- 
rizon,' tfee are the Peacock, the CefUdur^Xla- 
mliatly'^c. ^cAmut 18 G)nfteUationa?^iaX^fible 
tQ Bs> hJy^in^iibout 500 Stars. . - ' 

_ ,& mch for tbf P ? 8 c M P T 10 N. 



7^Ji>fi Vk of the Ce LEST I AlL Globe* 



' t t t 



To Re^ify. the Q l<j be. ^ 



J* 



• • » 



IpiX the Pole of the World, which ii in 
the Brais Meridian, fb .n^y Degrees 
above the Horizon, as is the Eatitude of the 
Place, and icrew the Qiiadrant of Altitude in 
^e Zenith^ or ^ the Compkment of the Lati** 
ty^, whic%l £>r the Lat. of London^ 51 • 3^9 i^ 

P 'R 6 B L 5 M I. 

• <■ » 

S^e pay of thi ISorab given Jo find th^ Sh^s 

Place in the JEcliptic. . 

-,XHIS is done: by the T.aN(5 delineated on 
tbeFrnm^of th^vGlobf, .qrHopiaon; Finding 
there the Day of the Month, you . h;lve^ right 
againft it the Sjin's PIsice., Thus. . 



r .-• 



V I -.y 



January I. the Sun'^JPIacc; is 21 . 46 v$ 

jiptll.,, . . , 22 20 V 

1 * • • . - 1 • T * • •'♦•If ♦ I J 












PRO, 



ji Mithemaiical M X n u A l. i j 

%^P.R OB. :IL^.;i k; 

S^i&^ .Siiw^i Place in the Ecliptic given to find the 

Laji cf tie'Mmtb. 

'LOOK in the Divrfions next the Ball, or 
ficqnd from iCj for the S^»\ ^1 ve^ ^nd in the 
third dividedi Qrck iroiQ; tbt 3aV you li^ye the 
j;)|ay of; th^^ Afpnth acoorcMag} QQi ^ow Jf«/i^ii 
Account;: (Soh J.. a:,. * . .j.:^ -. ../^ ^.^j . 



« » "« if >'T » 



irt tf Sun being in fbe Day of tbe Month is 

21 46 VS Jan. I. 

17 06 xc May 28, &r. 



P R O B. III. 



'. » 



JT^ j^n^ ;£^ Sun^s Right Afcenfion by having the 

Haybf tbe^Mdntb\g9uen. 

THE Right Afcenfion o^ the ISun is an 
Arch of thc^,£;qiw<>&i^>. which, comes to .the 
Meridian with the DegrQ^ aixd Minute of the 
i^uh's l^lace in the Ecliptic^ xeckf^'d. frona tfc^e 
lil Point of Aries. . ♦ 



ff 



So that having redify'd the Globe as above, 
find the Sun's Place in the Ecliptic ^ as by Prcb. L 

Then 



f4 .■<^-^k'imattc4i4.jii^^jtj^. 

Then bring the Stin's Place to theMeridian, and 
the Degrees then, cut bv the Meridian in the 
Equinoaial from the M^'Pc^tWv^««, U the 

I 

.' ElK-A' Jfftf'^ ^; d 

"•jtP* i- Siinr^Tlafce Ibu^ ai 6efw6' is x^ Etei 

tmd thercAviW (4«*%e#olh.'ifll^ flH! PointJ' 
^«« to the Meridian in the Equirtsftlal ';«'D<?. 
^es, equal to the Anfwer. In like manner, 

Sw,', Place. ■' tti^ht^ctnfm. 



.T 'r I , ^ O 



Jan. I. 2i'- j.^of vs ;i' ' 

^pr.ir - <22 20 T -- '^20 40 

^^ft^jf. 14 50 VS 286 od 

S^ W? % that Dajr, as before, ^erf 
W it- tb'the M^Jdian,^ -,m >he De^ 
there between the Sun's Wtt and 'the Eduil 
nodialis the Declination required. Thus, 






V ^ 






• * 



Jan. I. ,. 21 46 vs. ,^ 21 36 South. 
Apf.u 22 20 V . 8 20 N. 
^ba;.4.:: 22 ^4fijn 3- 18 35 a;; 

JbfC.Zii 14 50CICI ::: 22 3X13;;. 

P R 035. ; V. 1 

70 jfo^ the Sun*s Amtditude any Day. 



4 » 



THE ApapUtude 13 an Arph of . djc Hori- 
zon, contkined between the Suh*S Place iii^ the 

J^jdiptic apdrfjjyp^.orWeftJfto^ttaof thfll^ 
rjgyn : So hx^,^ Sx^s Place ta tlje Horlzc^ 
and you fee the Anfwer. So . r 

>'. ^MiV P/m. . "Brwn the Eafi. 

o ' ' • ' 

J^ I. r 21 46 VS Ampl^ss^ 37 coS, 

u^.i. . 22 to-ie ^-^ 13 30 N. 

2^.4.. 22 46" fl^ :: 31 XM>S. 

Die. 2^; 14 'Jo)^ fi 39 J^S. 



IiR'0 3. VI.*: 

WHICH is an Arch of the Eguinoaial, 
inclutf^ between the Baft Poiiie of tai Horizon 
an^ the fii>ft J^int of Atitty^Sm the SurV 

'.i Place 



i6 A Miibematicds M A n a t. 

Place in die Bclipdc for that Day is brought to 
the Horizon : As by theie Examples. 



• r > w 





9 




* > 

Ohlicpte Jifcenfion. 
. ' 


Jan.!.^ 


vi 21 


.46 w 




324 


od 


Apr^ K 


22 


•aoV 


t T 

4 


10 


4« 


^001.4. 


22 


46 m 




255 


30 


Dee. 25. 


*4 


50 vs': 


^ 


3x8 


40 


« 


P R B. Vll. 


• 


« 


r • • 1 


if) f • ■ • • » < 


• 


, *' 


•-• \ 


• 
» 



,55q jindtjieJSfin^s^ Meridian Altitude • any Day. 

' ^HIS 1^ an Arch of the Meridian between 

the Sun s Plate and the Mbrizpn. As for' 
Example, ' .-'k \ /. .: • .. 

. Sun's f lace. ' '• Mmd.JlHttOe, 



f 



JM, I. ; 


-is 46 VS T- 


16 


30' 


J^. I. . 


2a ao. Y . 


46 


36. 


Nofv. 4. • 


aa 46 Ri : . 


>9 


3« 


Def. 2 jf. . 


14 jTo VS t 
PR OB. VIIE 


16 


Otf, 



Sl'o find the fim if the Sun's Rifing prSett^ 

any Day. 

> PUT thfe 5un's Place in. ^© E^ipdc tA.the 
Meridian, then ftt the Index of the Hour-Cirdi«. 

to 



-ji' Mathematical Manuai. if 

to the upper la j then turn the Sun's Place to 
the Baft Part of the Horizon s and then the 
Index will cpt the Tin^e oi the ^un's Rifing in 
the faid Hour-Circle. 



J 


\ E X A M P L E. 


• 


f 




' SHAri^ 


Jan. I. 


o ' 
21 46 VS 


08 00 


Apr.i. 


.ija 20 T 


05 21 


If&v.^ 


^ 4a6 «l . 


P7 49 




14 50 V5 


08 . 02 



iV&f^, That having thfe Time of the Sun^s 
Rifing, you have dIC) the Xime of the 

; Sun*fi Setting, by dedu6ting from 12 : And 

. the Length 6f the pay is double the Time 

at which the Sjm lets ; and the Lengdi of 

the Night * is double the Time of Sun-» 

rifing. Thus, 



Jan* I, 



/ 



i8 A Us^maticAl M a n v'a t> 





Stim rifts. Sun fits. 


Length tf 


Length 4 
Night. 


Jk 


h. ' h. ^ 


h. • 


b. • 


Jm. I, 


8—00 4 — oo 


08—00 


1 

16—00 


Aipt*. I. 


5—21 6—39 


13—18 


10—42 


N(m.i^. 


7—40 4 — 20 


08—40 


15—20 




8—02 3—58 


07-56 


16 — 04 


• 


P It B. 


IX. 


« 



7a find the Tttne of Day^Breakj and End of 

iwy'-Uj^t. Stbis is when the Sun is eighteen 
Degrees helow tie Horizon^ h^ore its BJfif^^ 
and i^er its Setting. 

RECTIFY the Globe as to Latitude, and 
the Quadrant of Altitude icrewM in the Zenith ^ 
then ijor Day-Break') firft find the Sun's Place 
in the Ecliptic, and bring that to the Meridian, 
and the Hour Index to 12 ; then bring the De- 
gree of the oppofite Sine to the Meridian, and 
move the Ball and Quadrant of Altitude on the 
Weft Side of the Meridian, till the D^ree of 
the oppofite Sine fall juft under 1 8 Degrees of 
the Quadrant of Altitude ^ then the Index will 
cut the Time of Day-break in the Hour- 
Circle. V 

z And 
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ty 



And for the £iid e£ Twylight (or the Light 
of the Sun after its Setting) dedud the Time of 
J)ajA>reak&om tz Hours. Thus, 



■/ • 



Sun's TUcf, 


Dtyiresksi Taji.mflt. 


O 1 


» ♦ • 


y^».X. 2X— 46 V$ 


5—40 . , 6— 30 1 


Apr.t. 22—20 T 

• 


3-^ 8— ^r; 


NaVsJ^, 22-^46 ni 


.'.'STi^- ■^~^*:.i 


Dec. 25. 14 — 50 VS 


J— 48 ^^M ; 


Note^ The oppofite Signs are thus : 


Aries^ 


• • • « k 




Scorphj 


Geminiy 


SagittarifiSy 


Cancer^ 


Caffitemi. . 


J^o% 


ApMfius^ ^ 


rtrgo^ 


Pifces. 



\ 



C z 



PR.OB. 






» . 



mo 6. X-,-'''*' "' 



91? /«<^ tbeJfifH\ ylHlifide nf wty^^me o/. the 
Day J the Sutfs Place and Time of Day 

HAVING brought the Sun's Place in the 
EtSiptic to the Meridian, and pdt the Hour to 
i%>d»<Qbck ^ (t;yca^the CM^tiiy^t £|pi9r^« In- 
dex points to the Hour of the Day given ; then 
laf the i^uadrkftt of Altitude on the SiriiV place, 
cuejth«;;|lkitude. 






. , .' ,£k>AM'PL.E« . • ./ ,. 

V 

IVbat is the Altitude of the Sun on the Days and 

• "ISours following ?' 

» »« ^ ' • 

$m*s Tlace. Time of Day. Alt, fought. 

*• * 

y^n.!., viai^j^ vs ' 02—30 p:m- ) 09—30 

-^. I... ttx-*vio Y 04 — 30 p. m. 21 — 00 

Nqv.\, 2ar^^%r\ o9-*3oa.9i. '\ 12 — 30 

Dtc.zs. 14— 50 VJ 10 — 30 a. m. 13 — 00 



P R O B 



ji Hahematkal Mai^ual. ir 



P R O B. XI. 

find the Sun*s Azimutb Qor what Point 
cf the Compafs it Jbines from) at any Al* 
titude. 



T yR N the Globe to the Weftward if Af- 
ternoon, or to the Eaftward if Morning, till 
the Slut's f lace lies juft under the Sun'is Alti- 
tude on the Quadrant of Altitude, which will 
then cut the Azimuth in tlie Hor^n. 

Sun's Maee. . ^kude. Aximutk from Sif^. 

21—46 vs 09—30 pjn. 34— 30 S.WJ:yS.»^^r 

2^ — zo T ,f I — 00p.m. 76-**oD W. h SL 

22^^rj^ 12— 3oa4n. 36 — ioS.E:tyS.nem^ 

14 — jfo VS 13—00 a.m. zi — 20 S. S. E. 

P R O B* XIL 

find the Hour of the Day^ having the Sun^s 
Place and Attitude given. 

BRING the Sun's Place to the Mwidian, 
and put the Index of the Hour-Circle to 12 ; 
t^n turn the Globe (Eaftward if before Noon, 
or Weftward if after) till the Altitude on the 

C 3 Quadrant 
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Quadrant meet, and fall on the Sun's Place ; 
\(rhen the Index will point to the Hour in the 
Cirde upon the Pole. XHus, 



Sun's Tlace. 

t _ , 

9 


Mtitude, 


» 

H9Mr (fthtVuy, 


• 

zi — ^46 vs 




09 — 30 p. m. 


w 

t 

oz — 30 



2z — zo T 21—^00 p.m. 04—30 
14 — 50. VS 13-^0© a. m, ' 10 — 30 

P R O B. XIIL 

!7o find the Lenffb of the hngefi Bay in 

^ any Latitude^ 

RECTIFY the Globe to the Latitude, 
fiippofe 51.32'; Secondly, Bring the Solftitial 
Colure to the Meridian; Thirdly, Put the. 
Hour-Index to la ; Fourthly, Bring the Inter-, 
le<5bion of the Colure, with the Tropic of 
Cancer J to the Horizon ; and then the Index 
will cut 8** 15' ; which doubled is 16* 30' 5=5 
the Ipngeft Day. And the like by the Tropic 
o( 'Capricorn gives 3I ''• ; which doubled, gives 
7-|-*-, the IhorteftDay. 



I > 



Sd 
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« 

So alio in the Latitude of 40% of 30^, or 
20% the Umgeft andjborteft Days are as follow : 



- 


The Itngtfi 
Oily it 


Theficrteft 
Day is 


Q 


h. ' 


b. ' 


40 


15—00 


09 — 30 


30 


14—16 


10 — 30 


20 


13—30 


11—- QO 



PRO B. XIV. 

So find the Difference in Ssme fontained in the 
fame Numher rf Days in different Parts of the 

Tear. 

» 

FIND the Sun's Place, and then the .right 
Afcenfion, and take their firft and fecond pifw 
ferences; and the laft converted into Time, 
gives the Anfwer« 

Note^ IS Degrees is i Hour^ and i Dp* 
greea(=:4Min/ * 



C 4 ExAMPLf 



'f : 



14 JMatkmati^ Ma»\j A u 



Sun's Tlaci.^ night Afc. Difirmei. I>if.(fDif. 

Jifwi. 21— o2lt o8o— 4r? 
Jul/ 1. i9-;5'g5 iii--K3o^ - 






31.22— jfi^ ;24— 20J ' 

Example IL 



Sfm'j Vlace. t^ght Afc . J>tgerenci. 

• 

iii^r. 1. 21— 40 K 55'2— oo> ^^ 

21. II— ?or 10— ?o5 


DifrfD^. 

C3— 40, •>• ir 

r (ti'meffifl 

• 


41. 10-pvs 181— ;65 



Now the Reafbn of the Difference is this : 
Suppofe anothec Sun at no Degrees of the 
£^uinb(5tial to commence its . diurnal Rota- 
tion from the fame Meridian at the fame 
Moment that our Sun doth ; that Sun, or 
Mark in thfe Equinoctial, will pais round to 
the fame Point again in ^twenty-four Hours : 
But the Sun itfelf will return fbmetimes 
later to that fame Meridian, and confe- 

quently 
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quently will make a longer Day than the trae 
Day of twenty^bur Hoar^, nMidc by the Equi- 
nodial, which is called the Civil Day, as that 
ma4e by llik Sun fItHn ftnie Mefid iim to that 
Meridian again, is called the Natural Day. 

And this t)iflrerence between the Sun*s Day 
arid fiquihoftial pay is caufed by the Obliqui- 
ty of thfe Sun*s Orbit j the Sun's apparerit Mo-^ 
tiori being flower when in his Apog/xum^ than in 
his Ferig^um 

... , 

PilOA. XV. 

SrJ Jind tU Latitude of any Star. 

THIS is the Arch of a great Circle which 
pailetb trough the Poles of the £diptic and 
the Body of the Star, contained between the 
Ecliptic liinp ^md the Center of the St«r. 



' ^ ' • 



So to find the Latitude of Lyra ; bring the 
Pole of the Ecliptic, which is nnx, the Star, to 
the Meridian, and (crew the Quadrant of Alti- 
tude juft over it ; whence laying it over the 
Star to the Ecliptic, the Diftance from the Star 
to the Ecliptic is 61^ 20' the Latitude. 



PROB, 
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P R. O & XVI. 

i' . ■ < 

. ib find the JUngitude of a S$df» 

THIS is that P^rt of the Ecliptic vhich is 
contained between the firft Point of Aries and 
the Circle of Longitude which pafleth £rom the 
Pole of the Ecliptic through the Center of the 
Star^ and crofleth the Ecliptic. So to find the 
Longitude of Lyra (the Harp) the Qiiadrant. 
of Altitude placed over the Pole of the Ecliptic 
to extend over the Star, will cut the Ecliptic in 
le"" of Capricorn^ which is 280'' irom the firft 
Point of Aries = to the Longitude reqiur'd. 

P R O B. XVIL 

ff& find the Right Afcenfim of a Star. 

BRING the Star to the Meridian, and 
that Circle will cut; the Equinodial iii the right 
Afcenfion, or Difbnce from the firft Point 
of Aries. 



/ • 



PROB- 
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pROB. xyiii: 

■ , . ■ r I 

find the Decimation of aSiar. 



.1 i- 



THIS is done by bringing the Star to the 
Meridian, and then, the Degrees in that Circle 
between the Star and the EqwnoAial, is the De- 
clination North or South. 

Examples of the four lafi ttohXcm follow. 

STARS. tat, Lmgit, Bight Afc. X>ecL MMg, 

jjur/^, 61 20 28000 27^40 38 ooN. .1 

, North Crown, 4J ij* "7 4^ *Jo ^^ *7 «>«> * 

.AwidWM's Breaft, xf oo 196 30 19} 4,5: 00 00 5' 
^-N^t'"*^!"*^ 3 '8 00 so^oo. 3«3o » 

Wflf^^ Sometimes it happcneth that the Stars 
are oppofite to the Pole of the Ecliptic^ 
fo that you cannot take the Latitude or 

Longitude 



Longitude with the Quadrant of Altitude, 
as being . |)indcr'd by the Pole of the 
World. In this daie you may meafure 
with a Thread ftom the Pole of the Eclip- 
tic i and in Cafe of Latitude, measure the 
* , Thread pn .the Quadrapt of Altitude. 

F R O & XIX. 

7^ find the Tme when any Star comes to the 
Msridian Qor Culminfitetb^ 

FIRST, find the Sun's Place for the Day 
given i Secondly,^ Bring the S^n*s Place in the 
j^liptic to the Meridian; Tlwdly, Put the 
Hour-Index to the upper 12 j Fourthly, Turn 
the Globe about till the Star is under the Meri- 
dian ; and then the Index will point at the 

* * 

Time required. 

Thus for the Eulfs-Eye wili Culminate 
Jan. I. 8*- so\ p.m. So Sjrius'm)! be South 
Nov.^, at 5'. paft 3 in the Morit and Virgin' s- 
Spike^ April I. u^' 55'. 



FROB. 



* 

So find the Semi-diurnal Anb of any Stat ^ \ 



» « 



WHICy is the DifFereticc ki Time be- 
tween its Rifihg or Setting, atdlts^lng on the 
Meridian : iFor ^ic^, faring thrs *Star to the 
]^fcridian ; ; Secandlf, The Hour-Ifadex to 12 j 
Thirdly, Turn the Globe till tdbe Star come to 
thie Hortzqn ^ and jthen &e Hoyr^Index will 
ihew the Anfwer : ^ As in the Etfomfles Al- 
lowing. ' / 

* PR D B. XXL ' 

I - ' 
To find ib^ S?iw» ^ tbeKifing of^ny Staty 

' . ' i » 

YOU ha^e noddng to do but lubtraft die 
Semi-diurnal Arch from the Time that the Star 

is South, ' 

• < 

P R O B, XXJff. 

♦ 

fo find the Time that a^ JStar fettetb. 

A J) B due &mi-fdiunial Ar^ to the Time it 
is Spuda, and the finmos due Anfirec 

■ I* 

Examples 



30 
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Examples vf tbefe ftmr lafi Problems taU 

as follow. 



FiwDccif. 



Send- 
Arch. 



Near and un- > 
derthcMoathS 

ii^ir^'s Heart 
Jjon's Heart 

Vrfr MMhr. 

the End 

lusTail 
JtrBunts 






h ' 

f 30 
7 « JT 

7 50 
11 00 

II 00 



Harp, Lyra 
Orw»*sleftTh. 
rMix Neck 



|i 00 
II ij* 



K^/- 



7 io/.», 

7 Jf 

9 00 

6 J4 



II 00 


II 3a 

10 ODI». 

11 mS 


4 45'^«'• 
3 *T i 



Smthmi, 



•:i;oa:»J 

'4 30 . 
f %S 

6 34 



7 00 

• * • 

8 lo" 

9 zopjn 

10 po. 

11 13 m. 



Stt tings ^\ ^ 
PA. . 



65 



. 



:<? fom. 

^7 45- 
•loo^ ,,. 

la 00 . 

r 3/^»» 



'1 



^ 34 

3 00 

jT 08 

4 4J^» 

10 OP 

lo 38 f^. 

10 «oo/jf9.| 3 if^m. 



I 
I 
•I 



a 
I 
I 
I 
1 
z 



NotCy Where p. «r, (^Afiernoon^ or mXMom* 
ing) are not put down, they are the fame 
with the b^i^ve. ' " ^ 

Note^ 2dlyj That there h another Way of find- 
ing the Smthing of the Stars, $. e. (ubtraft 
the Rl^t Aibenfion of the Sim from the 
Right Aicenfion of die Star (adding 360^ 
if there be a NecefEty) and the Remainder 
converted into Time, Ihews the St^'s 
3outhin|;. 
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Example. 



* 



trben will Arfturas come to the Meridian^ cr 
Souiby the 2stb Day of December? 

Right Afccnfionj ^,^ ^\ ' ^ ,^ 

To which add 360, or -*— 24—00 



Sum 38—12 

The Right Aicenfion of the ^ jo^g^. 
Sun dedu& = ■ 



I ^9/ 



The Renvunder is — 197-00 

Out of which take is, and the Remainder is 
equal to 7 a-Clock ; as in the Table laft abov^ 
wluch is the Aniwer. And fb of any other 
Start's Southing. 

P R O B. XXIII, 

2o fxii the Diftance of two Stars. 

TAKE the Quadrant of Altitude, and 
with that meafuce the Diftance ; and if it ex- 
ceeds 90 Degrees, meafure the reft by the Qua- 
drant of Altitude, or the Degrees of any great 

Circle, 



Circle, as the Equinoftial, from the firft Point 
of Aries. 

£ X A M P L E. 

» - 

•■ » '11* 

• 

Thus faofeweei^ ^J^rp 9#fl Ar£lifrus is 
57''. 40'. and between the Virgin* s Spike and 
Aldebarm (or Builds Eye) is = 1 33 Degrees. 

* - » 

PR Q B. xxiy, . 

So find what Da^ jrf the Tear any Star mil be' 
upon the South Bart of tiejifejridim at iz 
a-Oe^ at ISHght. 

B RI N G the Star tp the Mtj^^ij^ j then 
iee what Degree of a Sign is cut by the Me- 
ydjjan^in the Ecliptic 5 T'hjfdljr, J.o^ in ijhe 
Horizon what D?^y of the Mpijth Jj^ds a^inft 
that Degree of ;cl)at Si^n: Wt^ich is the 
Anfwer. Thus, 



The 
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The bright Staf tin-') 

der Urfa Muor's^if xo m Off. jp. ^ 



Hercules'a Held (i\&j« 

jUgietbi Araee) I '5 3°.? Nov.z^. j 

Df4c<«, ileal? his Eye, -tg ^q ^ jj^^^ ^ ^ 

Bootes Left Shoulder « 
iCegtmsy — i J 8001a 6<^.2d. ) 

Irfo**8 Back, • . ,3 o^m ^.26. s 

Aurigda Right Shonl- ^ 
der, • |25 oon: 7«w.5i ^ 

Perfeus*s Right Side? 

lfbaU$MoKLth^ 13 30O ^. 2j. 2 

Aitdromed£% Head, 28 00 K USar. % % 

t^i&n/s Right ^oul- ^ 
der iAlderah^ |i6 3<»» ^-'a^i- 9 

Androtneda'i Chain 7 



firighteft in Cb^^? Be^ 
renices^ 



I 3 39«a iSrpf,i6. 5 



D JP R O B. 
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P R b B. ^XV. 

fb find ib0 AmpUtude of any ^at i 

WHICH is the N^imber of Degrees in 4he 
Horizon that a Star rifeth or iets from the Eaft 

» 

or Weft Points towards the NxMth or South : 
firing the Star to the Horizon, and it will fliew 

the Anlwer. 

/ • • • • ' , 

Thus Fomabaat riles 58^ from the £aft 
fioathwi»rd, and fets ■{/%", Irotn the Weft Soudi- 
ward. 



P R O B. XXVI. 

STo find bow long any Star Jhines aVove 

the Horizon. 

BRING the Star to the Eaft Part of the 
Horizon ; Secondly, Put chc index to xz^ 
Thirdly, Turn the Globe WjBftwafid, till the 
Star comes to the Horizon Weftward ; , and, 
f ouxi^hly. Look at the j^ndex 5 which will (hew 
theAnfwcr. 






\ 



£ X A M- 



A Mdtifdn^cai: MaUtJ A 



SJ 



Exam vlWa of tbeH'teb U^ tropofitions* 



I • -j» 



Time it ha*^^ 
^ve 'the 
Bofizon, 



AmpLif 






iAuJM»ti/BM6vtt:lt»)i S.^fi 



> ■ I 






/ '"-»'.') ii 



5& 00 5.: I, 

/ 

• • ■ « 

14 30 S. f 



Sit 30N. g 



« ♦ 



Aminoits 'bis' Right >^ 
Knee. ' ^i"4o 

Eaglii Tailj next the , 
End, i'4 30 



Middle of Libra (the , 
Canicuta (biggeft fii^ 
Q/?e>f's Forehead, 19 15 59 36 N* d 

^eoVNeck^. • .^6 oo 34 ^©N.r a 

Aitdrom0dtti¥li\pCMS- y . „^ . . 






4 



PROB. 



V. 



* / 
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PROS. XXVII. 

Sfbe Altitude of. any Star being given^ to fini 

its Azimuth. 



BRING the Degrees 
tfcude (in the Qiiadrant of Altitude) to lie juft 
<»ver the Center of the Star, and then the gra-- 
<Hiated l^ge. will cut the Azimatb in the Hd- 
rizon. So * * 

^ ALtitttde, fromtkt ^ 

Aldeharon (or South'^ 
' or'kight Eye of>jri 30 66 00 S. 1 
the-B«//) ) 

Oriotfs Right Sh6d-> ^ - ^ 

Middle in Urfa Major^s 
- Tail, 



t' 



1 45 00 39 30, N* % 



G#<9<>^^*sRightArm-7 „ ^^ 

yfria his Head, be-> , - 

.u u <32 20 06 30S. 3 

tween the Horns, i ^ ^ ^ 

^apricom^ (or «S?f[3'\ 
Go^O between the ( 20 20 70 40 S. 3 
Horns, j 

PROB. 
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P R O B. XXVni; 

S'be AUitwtt ef at^ Star^ and the Sm'f Place 
in the Eeliptie giwHy to find the Hour of the 
Night. 

BRING the Sun's Fkce to the Meridi^tv 
C£>und as by Prpt. I.) Secondly^ Put the Hour^ 
fodex to 12 at, Noons Thirdly^ Turn die 
Globe and Qiiadrant till the Altitude of the 
Star (upon the Quadrant of Altitude) fall juft 
upon the Center of the Star ^ and then the 
Hour-Index will (hew ?he Time of the Night, 

JSxamfles piay be tb«ie that follow i 



Gre0t D0g*s Right Foot, 
Lepiu*& Left Side, 

Virgins Neck, 

4v^^*^ Neck, 

Jiqmirius's Water-pot 

[or Thumb,"] 
ffrva Stella, m the ^ 

f^faU's Neck, 5 
lLx>wcft of OrWsGirdle, 
Lpwefb in Urfa Ma- J 

kr*s Side, next the > 

l^iddle Qf his Back, S 



i 



t 



1 

3 
3 

2 



3 

1 



Stars 

Jilt. 

lo ^o 
If lo 

lO CO 

lo 30 
14 00 

ff^O 

12 40 
28 20 

71 90 



Sm*s I Hburcfthf 



Place. 
10 £1 

2 III 



10 

22 }4 



Niih. 



I If w. 

II 12 p.m. 

I 30 m. 

6 30 /.!». 

*^ VSl ^ 39^w- 



9 ^o fifn, 
9 ^ f.m. 



t 09 m. 



I 



Montk. 

22 5f^/. 
14 a?. 

i6Nov. 
lolir^^ 



/^ 



I Aii'r 



\ ' 



• # 



P| 



?ROfl 
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PR O B. XXIX. ^ 

Sft find the 'Actonical Kifing cf liny Star, " 

• ' " ''* "N ' 

•• •• » 4 

A S T A R rifcth fb, when it doth rife it the 
Time when the Sun ietteth, and doth confe-» 
cjnently AeV wfien' ft- may be thfc proper Thne 
of obferving any Star, fo as to Ttriov its Altf^ 
twfc, Azin^uth, Hour of the Night,* thcrc^' 

t ► A \ f : •* ' / ^ ' ■ "^ .-» ■ t " . . • • . 

. , . ' • . 'j , . "; . f 

'STJJ^ S Rf/tnjr^ and'a Mik above th. 
Horizon^ at Sun^Jetj viz. 



» I 



yii». I©. Orion* s Right and Left Shoulder, 

Bek, and Right, Thigh; Cafior 
■ and Polhx i and (/f/<? Major, cx» 

Ffh I Q. Pour \^ the H^rf : the Great and* 

Litfk Dq^s i Hydra's H^art ^ i/>>«V 

, Nock, Heaut, ah^Back^ CorCa-^ 

roli y Coma Berenis^s j Booths H^SiS^ 

mi Left Shoulder* ^ 



\ . I' » 



tieck^JBoote? Right Shoulder and 

Knee J Hmvks hj5 Leg. 



A l/kthematicat M a n « A t^ J5> 

« 

Apr. 10. Coirous % ; Virgnh Spike ^ Atihtus j* 

; northern Crmn j thrfee in Hercules 
his Body, and one in each Arm 
near the Body 5 t^yfa y and four 
bright ones in the SuiJan. 

« 

itfoy 10. The Wght one in the: Middle, and 
! . ^ others about Libra's Ballance ; 

: thre^ iwar *yr(^^/p's !I?ail ; ^i?rtf«/w 
.hi5 Head ; .Sic^f ;i's J^ and two 
bright ones in the' JS^jjfe's Tail j 
; * J«itff(f»ff<2tfVGhaH>'£mlI 

ji^»^ I ow' i&Of$ii>VHeart ;^ a^ bright one in the 

Eagle'' s Neck: i five ill the Dolphin ; 
and four in Andr<fweda*s chained 
Hand. 

^^if;' 10. Two in Scorpio's Neck : thfee in Sa^ 

giUarius his Left H^nd, and three 
.'near his Neck ^ fix bright ones 
in and near AntinoUs\As Body. 

^^. io. Two Horns of Capricorn ; Perfeus 

• h!s Right and^Lefr- Shoulder, hi* 

ffidtt and Atfti j i»igi/«j his Wing 

• "^ And Scheat, or the bright ohe lieap 

his Tail ;^ Atfdromedas Head, Hi^y 

and Foot, 

D 4 Sept. 
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IS^t* 10. Two in Capricorn^ Tail j AquarfUi 

his Left Shoulder^ that near his 
Kight Shoulder, and Right Hand ^ 
Kamh Head 3 Perfeus his Foot ; 
Hircus^ the Goat^ and Auriga^s 
Right Shoulder. 

I 

Nov. 10. Fifces Auftrinus ; Aquarius^ Knee j 

two in the WbaW% Tail ; the 
bright one near and above his 
Eye J the Pfci^d^j in the JB«//. 

Dec. lo. The br^tStar in thp/Tib/^'s Mouth ; 

three near and under bis Eye ; 
jOdebartm ; and Aurigds Right 

Leg. 

» 

iVb/^9 That thie Circumpolar St^s (or tho& 
whofe Declination is more than the Cqnif^ 
plement of the Latitude) never rife nor- 
iet, but are diilinguiihed by being {aid to 
t^ under ^e Pole, and abpv^ the Pole* 

. The foregoing fahle is made by.bringing ^ 
^|ace of the Sun in tbe Epliptic to the Horizon 
in th^ Wefty and then the Stars mention^ will 
be Jn or a little abqvc; the Horizon in the 

JSaft, " ^ ■■ \ ■' . '• ^ -'^ — - 



•V * 
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PR OB. XXX, 

AND becaufe I would endeavour to help 
the Reader ^ know the Stars, I will give him 
;the following Table of the circumpolar Stars of 
moft Note, <with thck JDcdination) the Tiyie 
when they are Eaft ward from the North Part of 
the Meridiah at 45 Degrecsr of Altitude, and 
are afbending toward the Sbilkdb Fart> or ^jemth^ 
at Sun-fet. Degrees 90 lefi, the Latitude 51.3?. 
refts the Compl Lat. 38"*. 28'. 

■ ■> 

DecBn. Mag. SM»ftt. 

4i»<«», near tbe Nepk, 38 30 3 Julyi/^ 

Ditto, near the Tail, 43 4® . * -Di/Zft 

Ditto,intheIUghtWing, 43 50 3 J)H$o.. 

Hereules*& Foot, , 46 00 3 ^ *4^ 

JBoore/s Head, , 4' 00 3 -^-iS-. 

teft Shoulder, 38 40 3 J^'^^o. 

Cor CaroU, . 40 co ; a ^/^- 3-^ 

.^ifga's Right Shoulder, 44 5° « 7«*- '* 

His beloved H/rc«j, 45 4° » Jan.%. 

ferfem'i Ri|ht Knee, 3830 ' 3 ^^'- ^^ 



4% Jt JiSatbmatkd M a W% a u 

jilt. 4f^. at 
Declin. hUg, Sunlit. 

P^ry2?»j's Right Side, 49 od z Dec. 15. 

j^-sJUghtAi:^!,,^,,^ j^ . 51 oa^ 5. . Dec.9. 

lib Left Araiyl r ^ 43 'at^- rs Dip^;; i4.' 

Andromeda s Foot,. T ' ^ . ' rs^ ^ 

^ of hcTfChiHP* .4i ?Ot ' 3 -Sept. 18. 



Two in DrWs Head, 51 00 3 Mayi%. 
Fbur in his Body, 5810 66 00 3 Apr, 25. 
Three in Urjjt Majsr% > - r^ • „ ^, 






Foi;ir inliis Left§idri,7 -' _: 

5^-AdLtO . -r- ,i ^3: 2/0,,.:*,..;/f*.5,^ 

Z/r/& 3i/»(?r, under his > ( 

Oiic'under tfie laflv ^ 73 00 3 .A^t.$.^^ 
Twom his Body, and two in his TaU, DecU'n. 

End of hiSpTaiV or, Pok-Stmy. J)eci. 87 27 ^ 
JJ%»- 2 > Sept. I a. at 51,30. ////, : 



Ji-Mathmatkal'M'A:^}fA^ 43,- 






' f W 



* Tp make the foregoing 2*^1^^^^ 
grees of the (^uadririt of ' illf \tirdc upon tijip 
Center of the 5far^ tjien ^c wfet/Bc^ree^ 

the Ecliptic ^rc'cui by the l^rizoij^^W^l^war^^^ 
and find thole fi(egrees in t^e Jjcale of the Hbr^ 
rizon J and right againft i^at' uanas''tnet)ay 
of the Month, 

Note^ That the End of Twylight, or Time 
^^^ of -t|iQ -5tftl59 jappearin^: is ^auod $)r the 
. ,, nsipcf^^ D|iy& id Eh^>feill;^ir ibjJ.fH* 

Stars of the firft, fef?9f»dl^9(i: daW Magwr 
tudeappear,whci> tM.^40 ift^^ja^ la^r^d i^i 
IDcgiF^^ b43i^ the HovifQUi aiul ^MboDiif 
the f^airth^ l^kh; sj^d fixpfar M^gHtttti^^ 
whe^ the Sm| i«. i^, i6^ ai«l i? D*gi«» 
below> ;h(»,H&f iron. J : j.j ' . 



r^i 



■♦ ' 



P R O B. XXXI. 






2t» find tht'LatHude tf' a Plau wbtitat Sta^ 
. Jj^ ^ .STfir, having its Altitude^ AzimutBy md 
Declination given. , . 

F I R S T, Put the Degrees of the Altitude on 
the Brals Meridian to the Horizon ; Secondly, 
Screw the i(;)uadrant of Altitude upon the 
Complement of the Altitude j Thirdly, Bring 

the 



44 -^ lifythematical M a nu a l. 

the Quadrant of Altitude to the Azimuth in 
the Hori^oa from the North Point thereo^, 
and there keep it.; Fourthly, T.urn the Globe 
till the Dc^^ees of ^Declination, reckoned upon, 
the Equinodial Colurc from the Equinodial, 
cut the Quadrant of Altitude, which will be iri 
the Latitude required* . ^ 

Example. 

:- Andrmedcti "ReaA, Altitude a 5^^ to 
which I elevate die Pole above the Horizoi^ \ 
Secondly, I la«W the Quadmit of Altitude to 
theCompleifletit tfesfcof, 35° i iTiiKUy, I put 
*e Quadrant of Altitude to the Azimuth in 
dxe HcMizisn, i.e: to lob'. 30'; fiom theN<Mthi 
PourdUy, I tfsm th^ Globe till 27° = (the De^ 
elinatioii of Andromida^s Head) 4ipon the Equi- 
nodial Colurc cut the Quadrant of Altibde 
which it doth in 40'. 30'. = the Latitude 
fought. 5 . .^, ., . 

- So Jikewife the Latitude is found l)y tbefe 

Stars: 



V 



{.. ;. - It 



A 



. frocpn^ 



k 
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jiltit. Axdm. ikctm. iMtu 

^Burmt 4^ 30 III 00 ao 40 45* jjo 

00 15- IP 37 }o 



»^s Eye, or 7 

Forehead, (^. > 61 00 ijf 



The Latitude is moft eafily feund by the 
Terreftrial Globe £>r any Place at Duid s but 
the Rule above is for thofe at Sea. 



P R O E XXXIL 



t t 



j1 moft $afy and natural Way of finding the 
tiduf Diffdnl^s on an Horizontal Dial fir any 
Latitude. 



k » 



■'] rv 



-ll AVING rieft^fyM the Globe to^the La- 
titude, bring 15^ 6f the Eqttinodiai to the Me- 
ridian, and then die Equinc^al €6hire w3i 
cut the Horizon in II^ 51'. =: the Diftance of 
the Hours of x i and 1 from the Meridian. 

(). In like manner, if you bring 30% 45% 60% 

and 75^ of the EquinoAial to the Meridian^ 

.^eiv^he Equinodial Cdure will cut reipeftively 

in the Horizon, the Hour Diftances from the 

Meridian (or iz a-Clock Hour-Line) of the 

Pial 
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Dial 11°. 5«'. J ^-f*- 19'- J 38'. 4'- i 53'. Si- # 
and 71°. 6'. i as in the following Table. 

Equin.at cut iy the s ^^,^ ' 



o 



« •• ^ 



30^ ^' 'i4«— 19 ' ;io &, z 



4 <, 



5?' t 



.4; -, ,,38—04 * . , 9 & 3 



'v . • .. 1 • ., • 

*'<.•- ».».»,* I'M. 

75 71—06 7 & 5 



? • * r- 



V 



And the Hour-^Biftaoce^ o£ 5 and 4 in , the 

Morning, and 7 and 8 in the Afternoon are 

the &me as thofe before the Hour^Line of and 

^n^ to^that of /S.. Aii4 ^tljp Height of , the 

Sdle, Dr^Gpom^.or O^o|^ ijLtjbe Latitt^de of 

' «he ElWi 5; ^:^ yo»J^ i3i^ if ^ wufted. 



J r \ • f « 






^; '.•». 









«. \ 






'• > ■ -. -P-'ROB, 
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; jp R o B. xxlxm. 

(? find the Hour^Diftances upcntbe EreBpited 



T HI S is done as the laft : But only elevate 
the Globe- to 38.28, &e. the Complemfem: of 
the Latitude, inftead .oftheLatitudej^J^tc 
For, bringing 45»bf the Eqtiinoftiai t« the 
Meridian, the faid Colure will cut in the i^idri- 
2on 90^ 27'. ; and fc of the reft. And the 
Angle of the Stile muft be 38^ 28'. Sec the 
£)llowing Table. 

Eqmnup cjd^^ thi f ^^^ . 

Meria, Qfhire. ^ -' 



o 



151 09---27 H & 1 

30 ' 19 — ^45 10 & 2 

45 31—51 9 & 3 

60 47-^09 .8 & 4 

75 66—42 7 & 5 

90 90 — 90- 6 & 6 

i^f , The ereA dired North Dial hath only 
the 6 a-Clock Hour-I,iae^ and the 2 

before 
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be£>re and 2 after 6 in the M<niiing, and 
the £ime in the Afternoon, of like Di- 
flance with the laft Dial. And the Stile is 
the fame, only placed above the Honi^ 
Line of 6, widi the Ai^le downward to 
,the Center of the Dial. 

' 9ut the beffcWay of making Eaft, and VitStf 
«id Pedbien, not beii^ by the Globe, I Iball 
lay no fiirther of dum in this- Place, but pnK 
oeed. 



SECT. 










• > •! • ( 









» » 



• » t 



AftronomicaLP R d b l ^m s, r dating to 

. ^ Mii)P'JSf ^^19^ J ^!i»|#>!if7^ Rules 
j^r Computing Tsnu;:: *QfoNfi it • thofi 
who would rmke Almanacks for any 
Je^r fo come. In a veiy tajy Msthod^ and 
more Pixphuj and NHk tbaft any cm Mi 
done before: ' 



1 »l,4 



«*M»i 



'ft 



find ibf Ooiden if umber for any That (pt. 

Cycle of the Moon. 



1 . 



.1 



w^-*^^ 






HIS is a CyclC) or Revolution of 
nineteen Years j in which Time, the 
Fulls, Chaiiges, and Edipfes of the 
Moon w^e reckcned to retvjm in the 



fame Order; to hear it. 



a 



Srtri. t. 



^ rA HktiiAdtical MaiI^>4..« 






JL, #-X -Erf 



f Add X to the Year of our Lord^ and divide^ 
* ^the Sum by^ip^^antt* the' Remainder Is the 
Golden Number : And if nothing remain^ that 
Year is the laft;> or x-plh m the Gycic 

^ A/bf^, THc^Reaion you iadd i, is^ becaufe I 
^ - Ycar.oftSii Cyde was gone when the Tea^ 



C .. . of .our LoM 'Commenced^ > ;. > 



H 



JS X A M F L E. 



Wiat^^is lbei.Q»kbm Nu^€rM foliar t^z6 ? 
the V^ar I wrote this Fart. - \ 

1726 

more i 



V • » 'X '. 



»• « . • 



» • ^ * 






I > T 



P R O B. IL 

:^o^Jinc^Jpe Cycle af^tbe.^^m. 



, .1., 



«^ t.. ^ 



« « - * 



s. T H 1 ^ is ^ jUyolution of 2,8 Years j in 
which Time the Leap Years and Qomimcal 
Letter come again ingthe lame Order.- 

Rut E« 
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R.U L E, V 

Add 9 to the Year of our Lord (heomfep 
Years of this Cycle was gone when the Year, 
or JEra, of our Saviour^s Incarnation did begin) 
ahd divide the Sum by 2$.) ai)4:(^'Reliuuiider 
is the Anfwer. Or ii' o remain, tliat Year ]$ 
thelaft, oraStb) of tbeGycl?. r-t, . ^^ 






Example. 



to find tjbe Cycle of ibo J^ fir 1726. 

1726 ! ^* . 

more 9 



5S 

2^ isB the An^er. " 

P R O B. III. ^ 

ft >»rf *** £^tf^ for any Tear. 

TH I S ia the ii Days DiSfectact betwfsm 
the Solar Year Qf 365 Days, and the Lunar 
of 3^4- 



V I, E> 



, • 



^ Divide the Golden Number by 3, add x^, 
times the Remainder to the Golden Number, 
and the Sum is the ISpad. 

£ 21^ &XAMFX.JV' 



5* Ji Jihtkentatical M a k ii a l^ 



£ K A M p t E. 

•^ H^ta is the' JSpa^ fir the Tear of our 

«.•'-• •• ■•' %ord 1*126 ? ' • ' 

^ • . ^ • . i • #^ •*• •■ -»• 

Ste the Opcrition foUowii^g. 

The Golden Kmabef for dds T^«r 1716. 'i$ 
feund X 7 J a* above. 



•■ * 



i 



Multiply by lo \; 

20 more 17 is =: 37, lefs so, 
* [reftii ? ;^?= the Anlwer. 

Or tb^ : I ite^piy die Golden Number by 
II, and divide the Produft by 30, and the 
Remainder is 7, the Epad, as before. 

vk o B. iv. 

fi> fitid bim waaf Tears a»f Tear is from 
' *^ - heap 2f/ir. 

THE Romans caUcd Leap Year Bijfextile^ 
becaufe they put the odd Day, gained by four 
times fix Hours (the Year bfeihg 36jf Days 
aiid 6 Hours) ^ter the 6th of March j rdc- 

koning 



•to 
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koning that Day twice. But we place the 
Day after the 28th of Felfrua^. 

Divide the Year by 4, what's left will be^ 
For Leap Year o s Years paft, i, 2, or 3. 



V ' > 





Example. 


For, 


• 




4)17*6(431 


% 


12 

• 


• 


"■ 6 




refts 2, or the 2d after Leap Year. 


, .. r .••,' ' 




IT 

•• 


P R Bi V. 


, V ^* V 




'"1 <llk A«/ 


( thm. TtAinUiiral fiui* SU%^Ai%Mr\ ■ I ^ft^^m ^ 



R V L £. 



^ *- 



.. Plvlde the Sqqd of the Year pf ow Lord s 
f^^^tfaerepf Md 4 tiy 7 ; ikbtrad w^t re- 
ifiaaps-^nm %^ KnA that kft Re^uUndcr, is the 
Tjpfxes ti?qi^red: Heckoning X:*=Aj a = B, 
9^ Q, 4 flftXib 5: » ^ < ** K »«i 7 « G, 





. 


. 1 


t,.^:,...; , 


• 


I 


xrr'n'' "v 


■ I 






M ■ 


» 

* f • 


'•*'. 







■' I . . . H 
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■ ' ' ' 

Exam p\ V. 

What is the Honiinicat Letter for the 
^'- . ^ ' Tear 1726? % 



I » . 



1726 = the Year. 
431 — iu4th. 

4 



^■•i 



7)ai6i = Sum (30? . ' 

5 refts, and 7 leii 5 s 2,or E 

But Note^ That in L,eap Tear there are two 
Sundaj^JjcttfTs } the one^found as above^ 
u&d all the Tear after St. Matthiases Day, 
» fehrnary,Z4^ to. which TirnCi ; from, the 
firft of January^ the next Letter following 
j$ inierted in 4 the C^kndar : as in the 
two laft Leap Tears. The Dominical Let- 

•^ ter for 1720/ is found; by ttic Rule «bove, 
' to be B; ' oftd ff om St. if05fer2%ri5 Day t* 
the End x)f 'the Tear 5 an4 A? Eetttr nerf 
in the ~Sjphabct'<or '-C) ^r^ifffid^^ for A* 
Sunday-hetttt frork Qie^iff^^dPjte«i*rrjrto 
the 44th of February (or St. Matthiases 
Day J So alio in 1724. the Dominical 
Lejteri; found as ^bove, is D ^ and from 
the I ft of January to the 24th of February 

it 






t J 



it is E. The Sunday-Lttters being roc* 
koniUbs^ward alwap ift this Cm&. -j ! 

Note alfb^ That a 4th is; added for the Leap 
Years ; and 4, becaufe ib many of this 
Cycle of the iDominical Letter was gone 
ivhen the Tear pf our Lord commenced. 



• t 



P R O E VI. 

So find the Mom's ^gfi at any ^me. 

Add the £pa<5t, the Day of the Mouthj.M^i 
Months from Marcb^ together, (including March 
and the Month you reckon to)^and the Sum is 
the Moon^s Age/ If that amount to 30 or 60^ 
dedttd'th^a 



': .^^;. 



1 



Example. 






I would know the Moon's Age the Daylihat 

I am writing this, which is ^guft 30. 1727^ 

18 =theEpaft. 

6 » Months frcttn Match inclufive. 
30 = Day of the -Mbnth. 

54 Sum, lefs 36 « 24 fron* 3®» ^^^ 

, [J>^y> ''cft? 6, the Age, 



r'k « • 



f» r^ 'l c. E 4 But 



n 



j^6 A UathtiMtkai M an a l. 






But iVSi^tfy That: from jMuary the ift to 
Jl£^rri? the ift, you muft ufe the Epa& for 
the Year faett preceding. 

:. • . #": 
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PR OB. VIL 



,.*%... 1 • 



'fo find the Hour and Minute when the Moon 

comes /to ,the Metidian. 






K V t E. 

Multiply the Age by 4^ imd divide the Pro- 
dud by 5, and the Quotient is the Hour> 4nd 
^cf Renminder is £> many tifties 12 Mitiutes. 

r . ■ • • » . , I 

• • - ■ ■ I s. 

Ex AMPLE.. 

. ' ■ * * ♦ • I 

io know when the Moon comes to the^Stmth wheif 

it is fix Days old. 

6 

•>MII <l II I ■« »* 

5)24(4 
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.zamult. , 



V - > * 



' . i4iMin»tes; 



t • 



£0-45 Mjnvitcs pait 4 is the Aniwer. 
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%o fmclwiial Di^y cf the M(mth Shtovc-Svai^Y 



r i 1 



BY Sbrtn^idc^^ is pmitf Coil&fBoa^Time. 
AfSfwe-^Sunda^ in tfafe Calendar is oaikd ^itt*. 
^agifimay as Ixnig £fiy tkft bdSoK jB4/?rr. 



% / • ' , m t ' t 



R.U t. E. 



I ' 



Sbrove-^Sundf^^ i|pon whicfa i^e reft depen4> 
is ^always the drft Sunday after the fecond 
Change of the Moon irindb happeneth after 
NeW'Tear*i^bay: ^KiA if tbat bay of the 
iecond Change be Sunday Qit kivmAmo 1716, 
1717, i72p^ i^7;8j^ afUt 1726.^ th|en iSb^Sundag 
y^SbrnMySuriday^ ,^ !., ; ^^ . >. j^ 



» 1*1' 



E X A M^'F L E. 






^1^^/ D/^jF 0/^ the Msftb was SJirove-jrunday in 

' theTeafi^tSj ■'" [ ' . /■ 






R tr L li. '""^'-'^ ^•'•*-' * 



In this Cafe you muft always ufe the £pa£l: 
% J#/Xcw before, whereby, ^c as under 



Prtih. VI. having feund the Moon's Age, (bp« 
poieEr^. 15. to be 1 3 Days old, I run bade and 
find the Day 6f the iecoWl -Change was Fi* 
huary the 2d ;.,and Jibruatj (a& by the JUrAr. 
in the next Trobkm) beginning with D, and 
t3ic Dominieal ^ Lbtter for that Y«ur (as by 
Pr<^. V.) being C 5 therefore D belng'the firft, 
D is the eighth Day, and of G>n(equenoe C is 
the ieventh' dEJ^imaty^ which befaig the firfl: 
&mday altera the.tfiooiul Change, is SbrMe^. 
Sunday. From :.' wi^ ' the , other: Moveable. 
Feafts are found thus : 

«SS&r0<i;tf-i5WiMf^rj^, being found as above, - Rh.*f. 






fi^^f-D^iy, Jxangt fejea> Weeks «^ > ^ ^g 



Bafier-Termy l)eginnjrfg 4 **f«^Wisl A#f* 
after £tfj?f r IVednefday, -^ « Ji!3fr*^l4« 

Jfcinfion^hay, ^iog^^o D^y* 'aft^r > j^ . 

Eafter-Jirnt ends t^e,Jfe&»rftfjr *^*^Jjlfoyio. 
j4fcenfion-Day, — — ^ "^ 



* 5 • 



liU «f/RWib ' . « 



,[. . . '\'\ . -U 



VJ ^\'hr '. - ' . Wbitfunday^ 



U^bftfiinday^ fcven Weeks after Bgfier^'i mu. ,* 



and ends lyednefday a Fortoighc afterward. 
And die jBiigimilog apd End qi Hilary and 









^Xtf^fy^flM a Week bdbi^iSrt^AMNl^. 

Advtnt'SundMAs always tjiat next the sodi 
of November^ whether before or after ic 

• 1 ' T ., . , 

'*•• •• »«., ,* .; , ., ,, '^ 

•- - « • - ^ 

jEfipbany i^ reckon d among ^the moveable 
Feafts ; but it is always the 6th of Ja- 
nuary. 

,N(fte alfb^ I have by me near twenty Years 

Almanacks, many of di^finfent Authors ^ 

• andifif^d the Rule given byMr^(2»Af in 

[[ ' : his Eh^lljb BiSmary^ tti be erroneous, 

' ^ particularly -for 1709.- ^And the-Hnle 

given in di6 C!onfk6n^^aytr^Bo9k for fifidi. 

in^Eafler is wrong, for tlie following Years ^ 



.V. I 



1708, 



N^b A Mitiemaiical M a n v a f. 



• i 
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» 


1708, 


«7<»9» 


1711, 




. \itJfi«» ; 


'7?*, 


.ms 




1721, 


1722, 


1724, 


• • 






..I7«7> 

* - • • 



Bat my own Rule above, is rig^t kit all 

^" ' tiiofe Y^r« j' iiui I ddubc toot 'bat that it 

will be foun^ gemdme ht^ Y«an paft or 

to come, and 'tis very eaiy -, and which 

b.!E .tbt»«W««g^t.ti0]}«f«%|e^.4)tjtheR^ 



w* 



9fJ j?/m[ /» ^rw STi/^f whM. Day of the Week any 
^, rl>ay. of jhi Month. ws^ or mjfl he^ and the 
contrary. V 

R u i; E. 

» « . ' ' 1 i .1 l« 1 ^. . J I • ' » » • " • ' \ 

. ■'Eo !«io.tUj>jte#j9e?«5fll^jr /p fcqggin 5^^^ the 
Leteer tiHMr ^v^r|[<)iy|pnth (ia&.^AUf£isi| ^..Days 

o£«h(e We^i l^f gip w% ; ^A":^!^ ^® J^oni- 
nicflMifitterili^i^the .^caj. .^n^ylifepf »fea^. 
tt^-the. A:ft,^^o^^'|ii|e|ie<^w9:^:4a9S l^He^irt. 



f « *> ♦ 



7^* 



J — „- 



Jan. Feb. Maf^^ Jffjl^^^May^ ^irw, 
A- JDieu, Dear George, Bt fvermorc 

Good Clement's Aicnii s ^ X^ing jPlowerl 

Example. 
„ I MTOul^ ji^w ivhat Daj? of .^fh^t » Week . the 

; The Doflui^ Xititcr .fo|.to.,Xw, foiw»d 
a$ by Pi:^y. above, AW, Bj'j^ow by the 
faid yerfe, 7«;»f begaining \?id^ £^ I % E j, 
E8, Eis,Ez2y 1? 23, G 24, A a5, B (^W^h 
is ^t Lordt S'Day) 26; therefore the 24, or 
Anfwer, is Fridaj : Tot if Sunday be 26, i&« 

Mfitfjr is 25, and Prii^j^ 24. 

• • . ' ■ 'I 

» • • . . . * i 

On the inrnttity^ To fitid 'V^yt Dajr of the 
Month the 1^ Friday in ^)^ s6&|;. was ; 
Firft, B is ftiintid t5be the Doiifini<»} Letter, as 
above, and £ the firft of the Month of June ; 
I go forward till I come to i$iHday^ ^s e i^f 2^ 
g 3y a/^y and^ 5 ; Now Sunday being the ^th^ ' 
Friday nnift be the 3d of June^ and Friday 10^ 
Friday 17, and Friday 24 j fo the 'Anfwer is thc^ 
24th ofjune^ and proves the dbove Example. 

FROB. 



4^ jiMahema$kal Mahuau 



Si jmi. hy a Suthdiat tbi true, Stm of tie Nki' 
. iy the Shade rf the Moonr. 

R U t E* ., 

By the Pro J. above, ^c. find when the Moon 
comes tJotttr^fotthi*' Secondly; If the Shadow 
falls in' the ]PbrenObii-hour^ dei^uA: what the 
Shadow wants of iz from the Tinrethat the 
M009 comci to the l^eridian^^and.the Remajn- 
a^iirthfcrioiir6f th>5 Nl^^^^^ ' WTjf the. Shade 
iKils *n the AfterAoon^hburs,' kdd what; it is paft 
li.iy die Dlnlj to the Tihie'the Moon was 



,^ . r- J .... ..i. ... J.. -. » 



% % 



. .. . • 4 i 'M . •• 

Suppofe the Moon is South 24 Min. paft 10 
£)in6 Day j IJopi; at my Pial^ and find it 11 
a-Clock^^/t^ep^ore I take i frojpn tohiZ^'. and 
the reft is 0,. \Z^\ the Hour requfred- . 

\*0r the j&me Night, iuppo£e I find the Hour 
fcSi my Dial at i, I may then conclude that the 
Moon is one Htfur^aft the Meridian ^ fb I add 
k to 10 b. 24V *(id the Sum is 1 1 ^. 24'. the 
true Time of the Night. .' 



> « • ' « 



.iL ^ : A p R o B. 



> i^ .V - ij^ -. J-.. -. * . . \ r 1^ 



j# A&fhimaticaT MA kifa £. 4^ 



P R O B. XI. 

• ' \. c ^^ 



si find the Shne of the Mim*s Kifimt 

Ma Setting* ' *• 



* \ 



* 1 IT muft be"^ obfchred,- Tliit at every 
New MoOA the Sun' and Modnr afe in or neat 
the iame Degree of 'the &akSi^ ' ^ 



II/Tl^^a^gfll4< 30 I3«|l«es of the Edip^ 
ti^ and each Degrtte 60 Minutes., 

IIL That the Charaders of the iz Signs, an4 
the Time that the'Stin enters into each^ are. 



i * * 



Y Aries J March 10. 
O T^iinri, April xo. 
Tx. Qemni^ May i\. 
« Gmrfr, June »;• - 

i5t F%xff, Aug. 13. 
/exLihra^iSept. t$. 
T»l Scorpio^ Ofioh. l3^ 
<!? Sfp$tarius, Jftv. it. 



t. 



jQ^j* 



64 4 mttm**k^. U^^w^ *•. 

VS Capricorn^ Dec ii. 



.J 



^ I •.; j; *i 



^ Aquarius^ Jan. xo. 

* ■ 

^. IV. Th^^e Surfs Progrpfijij^oiiglf t*efc 
the Moon's io,i<;^ than ^ ^^tjl^^.. ,-i . v ...:, 

• : Vi Tfai^'thc^^^lity Moticm «f the Wo*© is 
about 13 Peg]»a) rU Mini^ if 



J > s 



: ui uil: u"' :^^-^t\J^^hv■^V An 



*^i V . : ., 1,1 'jn: i'.- -' .• ' '- n^-? -^m Tf:f. i .« ' ft 

;P X A M V X p. . • 

. ; .! ' .M.^ * . - ^ -r:-^, -JIU Ji-iij \iih i -..MiJ 



hum when the Jdootf did fei 

if May, 162 S. 






By Pro J. VI. the Moon cl^anged iMiry the 
ift, when the SuhV PlaeeJii ttie Ecliptic, by 
the Signs above^ w4 recK^fwag *very Day a 
Degree, was 21 Degrees of Taurus. From 
which Place to the 14^1 of ifi^ ^forefaid (or 
when the Moon is t^iteen D*y?i oW) I find by 
multiplying 13^ iV. by the 13 Days, 5/^" 21^ 
23'. J whij:h addcil t6 21 r Degrees of ^autus^ 
gives 6' 12', j;3,'. =?=5 thp Mopn'# Place the 14th 
of May aforelaid : Which' by the forcgcdng 

\: * r. .'i'M r*^ Account 



A Aidthefrtatical Ma » u a u 5ji 

Account of Signs, is 1 3 Degrees of the Sign 
Scorpio. * ^ ' 

* Then by coniidering the Time the Sun hath 
Ingrefs into eacti Sign, it wijl appear that the 
Sun i^ in that Sign and Degree the ;2;6th of 
OSioher ^ and ty the Globe, Quadrant, or Tab- 
bies of the Sun's R.iiing ;^nd Settipg on that 
^6th of OSlohetj the Sun fets 4i&, 36', j which 
adding to the iiloon's Southing the iaid 14th of 
!May^ njiz: ' to 'ibb. 24 . l&e Prob, VI, V II, 
and X.] gives the Sum 3 in the Morning Cde- 
during 12 from the Sum) when the Moon fets 
^he 14th Day 6f ilfoy, 1725. And if we de- 
tlud 4 J. 36'. (when the Sun fcts) from tob. 24^ 
when th6 Mboh is South, thd-e will remain 
jb. J|.8'. when the Moon rifeth the laid 14th 
'6f It/lay t^iS' As by the fellbwing' Operation ; 






y . I . • • t • • • * 

f • 



Mooa^Soutb)* ' ^^ ^ *' ^^- ' I^T^24 

Suniets (add) — » 04 — 36 



i««MIMMHW 



Sum (Moon fets) =5 — • 03—00 

Or if you dedud: the 2d 
Number from the jift, the t g 

Rem. gives the Moon*s^^ ^' 
Bailing, ■ " ■ ' - ' '• " ■ 
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S find the time cf High looter 4t 
London-llridge. 

SOME give this Ru i, s, X^ ^^d three 
Hours to the Tifec 6f the Moon's SouthUig j 
but that will only hold exaftly true ^rthe 
Bay of the New or Full Moon^ when the Mqoa 
is always South at iz a-Qoick. 

There are two fhptx Tables which bAve be^ 
publiihed two or three YeaiESi ip Mf. Partrki^i^$ 
and Mn Parker^s Alnx4«acks ^ but fyncc th^ 
have not ihewed the making th^reof^ | (hs^ 
r oliQit them, aoji infeit a Table of my own CoQr 
trivance, as £>llows ^ and Ihew the Calculatkni 
both of the Table of the Moon's Southing, and 
of theHigh:WateratX<?»^c^iiH£i9l^^^ . 



* ' i 



# • 



• * 
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AT 



ABLB 



i 



A Tabik of the MOON*j S&uthing, and 



Mom Smth. SSibH^ter, 

h. Min. k Mh9. 



^ Nqe QX F# MoQiu 
I Hay after, 

H ■' ■ 

r 

5 

6 



» •■ ■ I - J *T 



At llie fifl]t 9<i^ fiKiqn^ i ^ 
Ouarters. :9s S 



00 



S 
6 

7 



•*>«MMa» 



$*^49 


8-4« 


X — 36 


4-41 


2—05 


4-"4i 


3 — 12 


5—27 


V'Sva 


6-^90, 


4-4« 


6—33 



IT'S^ 7—9^ 



. 6^48 


08—18 


7-^3.1 


99r-2i 


. $^24 

p 


10-^34 




- "^«7 


XO— 00 




10—48 


oi— 33 


H— 36 


03 — 36 


7a 


CON 
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CONSTRUCTION of the foregoing 

Table. 

Tif E Moon coining to thtMenAmi every 
Day 48 Minutes later for a Week* after the 
New and Full, and after the fifft and iecond 
Quarter, I therefore, make the Table of her 
&)uthing by the continual Addition of Forty- 
eight Minutes. ' 

Then for High Water, I add three Hours for 
onfe Day after Full or Change,^T0 the Moon's 
Southing that Day ; for two Days after, I add 
three Hours wanting a Quarter, to the Time the 
Moon -is South' that Day ^ for three D^s, I 
add three Hours wanting two Quarters, C^r. 
addif^ a Quarter of an Hour lefs every Day to 
the Time the Moon is South that Dsiy. ' 



r- 



^ Secondly, For one Day after • the firft and 
fecbnd' ^arteris,- I «dd i b. i6fnin, ta'-648, 
the TiiQe the Moon is on the Meridian that 
Day, &c. adding for every Day fifteen Minutes 
dbre th&n the Day before, from the firft^Day, 
gWp thf fevers^ Times of High Water iji the 
Column next the Right Hand. 



i 
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USE cf the T^A'BLE. 

• 1 • ■ • - - • . - 

This is fo plain^ that it i^eeds rtb Example ^ 
for it ihews, that three Day? after the New of 
Full Moon, it is South 24 Minutes after two ; 
and that it is High Water that Day 54 Mi- 
nutes paft 4* 

So alfo, ^hat two Days after the Firft or 
Second Qiiarters, the Moon is South 36 ,M|- 
nutes paft 7, and that High Water is 21 Mi- 
nutes paft 9. 

There is a pretty Mathematical Way con* 
trivM by Mr Philips^ publiflied in Pbitofipbi^ 
f^al ^ranfaSiions^ N'' 34 for finding the Tides, 
thus; 

» 

1. He divides the Periphery of a Circle into 
twelve equal Parts, or Hours, according to the 

Moon's Motion ftom New to Full. 

« 

N 

2, He divides the Diameter of that Circle 
into 90 Parts, or Minutes, according to the 
Time of the Difference of Tides, after tbc 

. Moon's Southing, between the New and Full 
Moon, and the Firft and .Second Qparteri, 

F 3 which 



^ 



which is an Hour and a Half;) fb that i, 2^ 
3, C^r. are the Hours round the Ambit from 
the End of the Diameter next the Right Hand, 
where ibnds 12 ; and at the End, toward 
the Left ttiild, 6 ; tod thi MllitfteS i^om 
the JLfght tiahck kowa^s the Left of tke Efti^ 
Wettr, I to 90. 



3. He nlakes Right Lines crofs the JDia* 
meter from the Hours above the Diameter to 
^e Ho\irt below ; Ws fi'oto a© t6 4, ^ to 3, 
"jit6'i,€^r. 

4. -He reckons the Time of the Moon^s 
xoming to the Sovfth in the Circumference, 
^nd ^^cre the Perpendicular Lines ctit the 
Diameter, it (hews what Minutes muft be 
^^bated from the Time of High Water ih 
the New and Full, or added for the Quart 
ters to the Difference between the Moon's 
«56arhing iiri High Water, at tfefe Flrft and Se-. 
Cdiid Quarters. 

The Learned and moft C^lebr^ited Sir Jfaa^ 
t^ewton fully Siccoiint« fbr ttoe TMe? in hi$ 
Theory thereof j and fay^. That the ^prfrtg-r 
lldes Sbotrt the Nffvv and Full Moons are 
ca^ed by the attraAive Power of t^he Sun ber 
i»g «t4Cd to that of the Mo6n. 

Notet 



-] 



AMatbemaficid Mamuav 7i- 

Nt^e, The Spring-Tides are three Days be* 
&ffe, and ftill higher, three jt&ffc the 
New and Full Moon j and all the other : 
Tides about the Quadradjreij^ ^c. are 
called Nejp-Tides. 



F4 SECT, 
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S E C T. Ill, 

t 

The DcCcri^tion and Ufc of \ the 
Terrjbs TRIAL Globe. 



h fS&SSi HIS is a Reprcfefitation . of the 

Earth and Water on the Convexity 

of a Sphere or GJobe, near unto 

Vhich Figure the Terraqueous Bo* 

dy is found to be. 




11. The Earth is diftinguifli'd by 
I. Continent Sy 
a,. I/fandsy 
p Pmnfula's^ 



4. IJibmusU^ 



' "» 
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• .♦. - . .. ..« . .i>i/ 

4. Iftbmus^s, , .-... .. 

5. Prommtorfesj and „ > ^ - . 

6. Grp^^. 






* * 



' HI A Continent is wheffe miny Kittgtfoifas 
and Territories of Princes are contiguous,' 
without being leparated by an Ocean. Ac* 
coSpdi% to^wUch^ Surope^ Afia^ aQd "jffiicvtx^ 
but one Contineht, and America: n HiiQt^^ 
The Ocean and Seas that furround: theift -wijtjb 
be mentioned under the I^th and Xth Heads 
following. ; ( ... 

I 

IV. An I/land IS a Quantity ^of Xatid whol- 
ly environed by an Ocean^ Sea^ ^c. as Great 

, Britain and Ireland^ bounded l:^- the^ U&ftern 
and Northern Oceans^ the ^(?rri& Sea^ the EngUjb 
Chanel^ and St. George\ Channel y aUb C^usj 
Candiaj Sicily^ Sardinia^ Minorca^ Majorca^ and 
7a;/V^, all in the Mediterranean Sia. You have 
alio Madagafcar^ the Ladrone^ Pbilippian^ ^arih^ 
heCj and Hundreds of other panels. 

V. A Peninfnla is almoft ,an J^nd, being 
only joined toother Land in iome finall Pant ; 
the moft confidmbite of whichiis Africa^ North 
and South Amrica^ Sftain^ ^ialy^ ^c And 

that 



74 -^ Mttiemftictl M a W c a i, 

that Neefc of Land that makes it a Pmnfuh^ 
and not an ^<»i, iscalled, 

VL An Jfibmus. 



' % 



VII A Promonhry is a mountainous Part of 
Land which extends a confiderable. Way into 
Scai the ^ttrcmity of whicH is cafled 






#* . • ' * ' ! ' * 

» » • - I r » ■ 

IX. The ^^tff is diftinguiih'd by 



A\ 



• • " J »■- 



^9* Streigbts^ 

5. £^^1^, and 
d Rpvers. 



X. An ©(;»*» is a vaft t^jltofhy of Water; 
fcBiah tommonly lK>unde^ Ibme <yf the fonr 
^ftartcrs of the Woi«s ois Utemfiem and 



AtUMtc t>i^eansj which bbtind Eutdpe attd 
y^rica towards the Weft ^ Noftbefn ftftd Saahtrk 
Ocean J which is their Bduiid^ 't^w^i the Ncnrth 
and South ; Indian Ocean^ on the South of /i»- 
l£f^s Bufi^fnOceMn^ to^t B^idE China J, and 
the Pacific O^nl^ tt> tJbe S^Mtoh Weft ^ Ame^ 
^ca^&c. 

^1. A Sea is commonly hXs than ta Or^^ 
and hath Communication therewith ^ as the 
Mediterranean^ whrch parts iSuYope tcotn Africa i 
the Ethiopian Sea^ South-^Weft of Africa ; the 
£^7^V SeH^ %Mch ^arts Mufee^^ Pbland^ and 
"German fkm 5t£;f dKw ; thte R^i Jb^^ >b«i!^(«tth 
.^ and y^/i, 6^. 

* • 

XII. (jufpb is Water ftKX)ting up into the 
Land irom a ileay as the (lulpbs ot Penice^ 
Perfia^ Bajfora^ Tthland^ ^c. 

XIII. A ^c^bt is a iiarrow Paffige of W«« 
ter between an Ocean aftd a A/; j as Hibralta^ 
&mdy^ Bajfort^ and BaMmandet^ or ^6 ioto 
the Rifit^^d, and many othors. It makes a Sea 
4iiler firom a Laktby Witten, as^ an Jfibmeis doqi 
a Pemnfula from an IflOHdky limd. 

XIV. A Liilke is eveiry WViy ettteth^ffird % 
Xah4, having do Vifible C6Qmmni<^tiOn •With 

the 
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the 0(ean^ &e^ The moft- cpnfiderabje are, the 
Ca/pian Sea^ the Lake Lernan (or or Gene'va^ 

iVigtff in Africa^ the /Ti?//^ i^^^ in BjuJJia^ &c. 

• -' I , • » 

/ XV. A Bay k as if the Land received or 
embraced a confiderable Part of the Sea be- 
tween its two Arms. The moft confidi^^abk 
Bays jarc thofe of Panama in the South-Sea, 
Bifcay (ma^e .by the C!oajfts . of ^France jun^ 
'^fainy') of Bothnia in theB^&V^JSea, o( Ben- 
gal in Eaji India^ of Nanking in Ci&zW, ^c. ' ,' 



" " J ^ ^ 



;. XVL A JRiwr commonly rariieth in fome 
^o^tadnous l^ad: of ^the Bardi, and makes ii$ 
Way (the greateft fbme thqulands of Mites) 
into an Ocean or Sea^ &c. and in its Couirfe 
many leflTer Rivers fall in it. The moft confi- 
deirable areJ La Plata (which X take to be the 
%)iggcft in the-^ World) in Souib America ; Eu- 
pbrates^ a large River rifing near Mount Ara" 
rat in Armenia^ and falls into the Gulph of 
"^^jr/ZSr^, 'which parts P^r/?<j? and Arabia (Danaw^ 
rbr Danuhe^ which riles at Furftenhurg in the 
^Circle of Suahia^ and falls into the Euocine (or 
Black) Sea ; -Niger y in Africa^ whidh rifes in 
•the Lake i^^^r, and falls with the River Gam- 
ha into the AUantlc Ocean near Cape Verdei^ 
Nyle rifes in the Lake of ^zana in Aby£ina in 
v4frica^ not far ffom the Red Sea^ aijd with the 
great River^ NtJihia, (meeting at ^uo) falls inio 
* * the 
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the Mediterranean Sea near Alexandria in Egypt j 
tVolga rifes near )£:^y2rii in Mufioh^j an4 £ills into 
the Ct/^/itm' Sea ncSirAftracan' ; . Ganges rifes out 
of the MouintGi^r^yirj near Siba^ in th^ HSbgufs 
Empire, and falls into the Bay of Bengal near 
Simdiva. I will add the Rivi^ flfames^ which^ 
tho* fhort, is, like the People, profound, gen- 
tle, and filent ^ it carries perhaps more Ships 
and more Riches to that incomparable City, 
London^ than can be (aid of all thefe other Ri« 
vers put together to all Places. 



f f 



XVII. ^be Length af thefe BJvers I have 



carefully meafured thus : 






. . t 



t!C .'• 



.r 



La Biuta^ 
Eupkffites 
Danube 



In^ifh Milts, 
' 1640 

i4o« 



Nyle 

miga — 

Ganges 

Barnes 



' • •' » « k * I 






f.. *./ 



» ' , « 



f • -fe ft 



— 980 



940 

200 near. 



But 



7% ui M^ketmifk^l ^AllVtJ^u 

B»t Vhiii TM tliflIUir«rX4 Pi««i» (new 
theA|patii» vdierc it fiOk iofeo tbc <$!Mil&iir9 

' XVIIL And hy ^ ftr^ing Defiriptiods, 
h 4^rm?. That 

iif Lani ^ hUkkur 

A eminent may be Q0ffy>9red t;? an Ocean^ 

A Large Empire — • — toaiSr^. 

V 

A PeninfuJa — — -r*, to a Gu^k^ 
Asij^Umiis — — . -— to zStreigbt. 
AnJ/land *-« -^ — -^toaX^^and 
APramo9^(fry — — toaAf)r. 



XIX. Svt there are majny other very oonfi- 
derable Rivers in the Workly befides ''thofe 
mentioned abovtf $ as^ 



In 



m « 
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In EUROPE. 

Jil F H AN C E» 

/The S^yne^ thie Layrf, the Rmh, die Qanm. 

■ ^ ■ ■ ,."■.'■ 

/» the Nbtkb&lanox.. 

The Mats^ ^ ^ne^ ftbii4» and Setm» 

h, 8 PvAl K. 

The Diyrro and Ehro. 



♦ . • 1 



/» JP Q It, « 9 6 A.lir 

The Sajo and ^uadiano. 



• I 



' i» I TA X. r. 

ii» GSRMitNY. 

The tfefer^ Bfh^ {)9(&ii» J^ii^ Dan^ and 
imalLonn.) 






« 



/• 
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■ 

The Save J Moravaj Alauta^ and the Pruth. 

In, Po L A N D.' 



i . J • ^ 



The Nieper or BariftbeneSy fTefel^ and the 






In Muscovy. 



The O^j^, TanaiSj Deefi^fl^ Dwina^ and 



« . » > 



/;i S W £ I> E N. 

theDakcarlu's, SjSStumi Lidais, &e. 



In ASIA. 

In Ch t KA ^J9|ii Ak A3^ A* . 
TheChTC^i^j, ^^^j and 2/m>t 






'*% A TURCICA. 






The Zamhrc and the Z«irtf. 



Iff 
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Jjra AMERICA. 

The River of Amazons^ -Oroonoko^ and 
Canada. 

XX. But I fhall give a more particular Ac- 
count of the Parts of the Earthy and fliew 
what Countries are contained in each of thte 
four Quarters of the World, with their chief 
Cities or Towns, and their Latitude and Lon- 
gitude, when I come to (hew the Ufe of Maps ; 
no Globes being large enough to have all the 
Places Situation diftinguiflied : Tho' by them 
we can beft account for the Situation of the 
Inhabitants in general ^ which are, 

• X. Thofe that live in the lame Latitude, and 
are of the fame Side of the Equator, but are 
1 80 Degrees Difference in Longitude, are 
called Ferkfi : As London being in the Latitude 
of 51.3.2. and Longitude ^7^ if to 27 I add 
1809 it ntakes 207 3 ib that London is in Periefi 
with th^t Place (which is Sea) that hath La- 
dtude j!i^ 32'. and Longitude 207^ So 
aUo 

The Havana^ in the Ifland Cuha m Americaj 
is Periefi with Bengal in the Eafi Indies. 

G Bar- 
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Barbados y itr the Weft Indies ^M Periefi wi^b 
Manihy one of the Philippine Iflands. 

2. Thofe that have the fame Number of 
Degrees of Latitude and Longitude, but are 
the one in North, the other South Latitude^ 
are laid to be fituate in Antiefi : A$ London^ 
51*. 32'. Latitude, and 27^ Longitude, is -^«- 
iiefi with a Place at Sea, which is about 20''. 
near S. W. from the Cape of Good-Hope. So 
alibis 

The Oipe of Good-Hope with Cncar) Syra- 
cufa in Sicily^ ^c. 

The Ifland Sanffa Helena with (near) Godia 
in Negrolandj Africa. 

3. Thofe Inhabitants who have the fame 
Degrees of Latitude, but are the one South, 
the other North, and have 180 Degrees Diffe* 
rence of Longitude, are Antipedes : As London 
with a Place which is at Sea, 11^30'. from 
New Zealand Southward, which is about 44 
Degrees Eaftward from the Middle of New 
Holland^ in thp South Part of Eaft India^ in the 
Great Southern Ocean. 

XXL ib§ 
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XXI. The Circks and Parts of this 

Globe are^ 

The Meridian, Horizon, Equator, Ecliptic, 
the two Tropics, and two Polar (or Artk 
and Antartic) Circles ^ whofe Deicriptions and 
Diftances from one another upon the Globe are 
as the Defcription of the Celeftial Globe: 
Only it may here be farther : added^ That the 
fiquinodial on the Celeftial^ is called the jBqua* 
tor on the Terreftrial Globe. On which Globe 
are to be obierved five Zones, the Dimenflons 
Vhereof, with the Diftiiic^ion of Inhabitants, 
and their Shadows, are thus ; 



? 



Names of 
theZoHtJ. 



Ejttent 



Dimenfwnt, 



Torrid 



Betw. Tr6picf 



47 00 



Shad, \ 
cafi at 
Noon, 



From the rr£>- 
Tempetate 5 pics to the SP©- ? 45 00 each 
. \ iar Circles 3 

J Ft. thc9><?/w| 

3 to the Folar i z$ 30 each 

i Circies J 



% Frigid 



sways 

I way 

Kllways 



Inhabitantt 
' mailed 



■*a»4iM«« 



AnphifciaKf* 
Hetercfctanst 

Verifiians, 



XXII. From what is above, It will follow. 
That In the Latitude of 5I^ 32. Norths for 
Example^ 



G z 



The 



84 -^ Jdat hematic ai TAkvV^U 



o ' 



. The Diftance from 
the Equator to 
the Tropic Gr»-^ ^3 3o 
cer = 

From that Tropic > ^8 02 (;r 51 ^z lefs 2 j $a 
' tothcZemthis > 



From the Zenith ta^ .- > u ♦. 

the Artie (3r^>X4 58 43 ota- ^^ W^ 

From the Artic^ , ' .\- ' , 

Circle, tq cb^C^j 39 .90 ^' ^ SP- 
Pole =s .> . 



> 



For Proof, the Sum 
is from the Pole^po oo 
to the Equator 



And from the Pole > ^ . - - 

to the Tropic is ^ 66 30 or 90 00 lefs 23 30 

» 

To the Zenith ' 38 28 90 00 51 3^ 

The Equator to ? ^ ^ 

' ,;the2.enith 55^ 3* 9000 3*28 

To the Polar Circle 66 30 90 00 ^ 23 30 

XXIII. The 






^ 
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XXIII. The Cfimatcs fhew the Variation 
of the Length o( Days and Nights, and of 
.the Riling and Setting of the Stars ; as the 
Zones do the Quality of the Air in refped to 
Heat and Cold, and the Diftin&ion of the In- 
habitants, and their Shadows. A Climate is 
that Space of Earth contained between the 
Equator (where the Artificial Day is 12 Hours,) 
and that Place wherfe the longeft Day is in- 
^creaied half an Hour. So 

The firft Climate extends from the Equa- 
tor Northward or Southward to where the 
Day isf 12 •5- Hours. 

The fecond Climate extends from where the 
longeft artificial Day is 12 i Hours, to 
where it is 13. 

The third Climate extends from where the 
longeft Day is 13 Hours, to where it is 



So that according to the Increafe of Days, 
there will be twenty-four Climates in each He- 
mHpherc^ counting no farther than the foiar 




• »• 



a 3 



XXIV. The 
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XXIV. The notable Pointe of the Compafi 
are efteemed by thefe feveral Frofeffions thus : 
The Faces of 



Trlefis to the Eaft, 



trJ&wV 'Bjght 
to the 

South - 



AftTonomers^^^Vi^^ Weft 



Geographers theNorth,- 
• Poets the Weft, — 



- Eaft 
-North 



Left /*• 
the 

North, 

Eaft. 

Weft. 
South. 



■ 



XXV. The Parts of this Terrcftrial Globe, 
are as the Celeftial, u e. the Ball,. Brais Meri- 
dian, Hour-Circle, Index, and Quadrant of 
Altitude 5 wbofe Ufes follow. 

PROBLEM I. 

/ 
^0 find the Latitude of any Place, 



THE Latitude is the Diftance reckpned in 
tlie Brazen Meridian from the Equator North- 
ward or Southward , fb that if you bring the 
Place, Whofe Latitude you would know, to 
the Meridian, it will (hew its Diftance from the 
Equator. 

So 
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$9 iht Latitude 0/ LQf^itmir 



Q 



jLondon is 51 — 32 North. 27-^-09 

Paris 48 — ^45 N. 27—40 

fitockiolm 59 — 26 N. 43—39 

Copenbagin 5 6 — 1 3 N. 41 — 00 

Criaco j^^—s6^. 46 — 47 

yipt^na 48-^14 N. 47 — 09 

Mefcovo ss — 25 N. 72 — 00 

Rome 41 — 50 N^ 40 — 30 

Madrid 40 — 25 If. 23 — ^40 

Atnfterdam $ 2 — 29 N. 3 7*^00 

JDuhlin 53— '2oN. 20 — 20 

Pdinhurgb j;6— ^07 N. 24—^09 
Jerufalem 32—00 N, 66—00 

Moxoit Ararat 39-— 40N. 77-"3o 

J2dk»(Gar(icn) 32 — 00 N. 77—00 

Ncte^ The Longitude is here reckoned frq^m 
St. MichacVsy ope of the Azoras. 

G4 I5RQB, 
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P R Q B. II. 

fi find the Longitude of any Place on Earth. 

THE Longitude of the Places above arc 
reckoned in the Equator from the firft Meri- 
dian, which pafleth over the Ifland of St. Mi- 
cbael^ one of the Azora Iflands. So to find 
the Longitude of Jerufalem^ bring it to the 
Brals Meridian, then look in the Equator, and 
there, under the (aid Meridian, you have 66^ 
the Degrees of Longitude required. 



P R O B. III. 

?c? find what Hour it is any Slime in any Part of 
the Worlds when it is iz ^^ London. 

SUPPOSE when it is 12 a-CIock at !(?;/- 
don^ I would know what Hour it is at Je^t 

rufalem. .^ 

Becauie Jerufakm is Eaftward froni London^ 

having brought London to the Meridian, and* 

put the Index to 1 2, turn the Gk>be fowijrd 

the Eaft Part of the Horizon, till J^rufalem be 

under the Meridian, and then the Hour-Index 

will cut zh $0, Afternoon. 

So 
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So likewife when it is Nopn at London^ 

It will he si Sarhados — S- i5\ ■ il 
At Jatnaica » 6 jo (Before 

At C^pe Horn in Terra del ? f ^°°"' 

p«fgo 57 ooj 

At R(?w7^ ' I oo After-N. 

» - '' . ■ ^ 

' At Gibraltar ' ■ ii 45!MonL 

ht.Cdnfiantinople ^- 2 15 Aftcr-K 

P H O B. IV, 

^0 find at any Hsmr^ at London) where it will 
be Nootty <fr iz a-Chck^ at any Place in the 
mrld. 

B R I N G the Place to ^he Meridian, and 
put the Hour-Index to 12 ; then turn the 
Globe till L(mdo» come to the Meridian ^ and 
then the Indent will (hew the Hour, upon a 
Dial at London^ when it will be 1 2 at the faid 
Ptece. And thus may all the following Towns 
\f^ put upon a Dial at the ieveral Times when 

it 
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it will be 12, or Noon, at the fbveral Places 
put down, 

tn the Motning, 

Ffkin, the Metropolis of €3fitta, it will ? 
be 12 there, when it i$ here 5^ '^ 



Batavia, in the Ilje of 7<?'i;i« in JSafi l ^ 
Indiay i-_ '' S5 oo 

lyiiddlfi of the Jfle Sumatra —— 5 30 

Middle of the ijpper End of the Bay? j. 
ofSengal — , i** *® 



Agray the M. of India •«— •— — 6 39 

Cape Comorin in JB^/? /i^/^, between?^ 
Malabar and XHormandil Cdafts, 5 ^ ff 

Bombay y in jB^^ /neir^?, on the Coaft o£ ^ 

Malabar J --- — ^ 57 W 

Cape Kafalgate^ in Arabia FmliXytXk-1^ 
tring into the Gulph of Omw, — i ^ 

Ifpahatiy the M- of JP^^/^j —- 8 2^ 
"Baffdra, where the Caravan comes from 7 ^ 

JSahelmfitdel Streights, (entring into the i o 

Middle 
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Jn the M$ming. 



h. 

Middle 
there 



9^ ■ 

oi Madagafcar it will bei2j g 

*. when it is here -— ^ > ^ 

Mofcow^ Metropolis of Kaffiaj — 9 ^o 

Jkppo mA Afftwh ^ — •— • 9 ^9 

Jerufakm --^-^ ^— 9 30 

Conftanfinople — -^ -^— ^ 9 45 

Warfm^ M- of Potewf, • }o 33 

0^j>^ of GoodrHofe — ' 10 38 

Stockholm, M, oi Sweden, — — lo 40 

P?^M»r, M. of Germany, — — • 10 47 

Kome, M. of /?«/>, -^ «o 53 

Copenhagen, M- (^ Denmark^ 
Bafil and ?«ri»y — - 

jffftwerp, • •"~'?l ?8 

Amfierdam, =^ ?' 4° 

farts, the M. of B-tfW^, — — ?» 5® 
;^£?r/i?, the M. of Spain — 



II 



■■W^BMi 



12 12 



Jiuhlin^ 



/ 



• 






Jn the Morning. 
12 27- 



DuhUn^ Metropolis of Jrelandy 

Madera — -— «-— • ' 1-— j ji. 

^^ JM^f/j, a Weftcrn Ifland, — -- i a% 

ape ^rio in South America --— ^ z 47 
»j ■ . . . 

Cape Farewell in A^e^r/Z^ America^ — 3 15 

Surjnam^ m Soyxxh America, • 3 4^ 

J^athados . ' « ,q 

Antigua ' " ■ —« ^ ,^' 

jBirm«^^, near the Cpaft of P/r^/W^, _ 4 ^^ 
iJoj?^», in New-England, 
^ NeW'Tork 



5 09 



Port-Koyal, in Jamaica, — ^ 30 

«. I* ■■« ♦.,.'* 

Middle of the Streights of JJi^^<f?/^» ^ 30 

Sed-Horfi Point ^i (j -q 

Mexico, in North America, —.1- g >q 

Port iV<?//o/i, in Hudfotis-Bay^ — — 7 20 " 

3oHth End of the Ifle California 8 os' 

. . « . - ^ ■ * 

Explanation 



1 
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Explanation ^ d£ the foregoing fABLB 
there needs little more than what is above. 

It fliews^ for Example, That it is 12 
a-Clock zt ,Jerufalem^ vhen it i^ jo' paft 9 
\ at London J and the Counties . North or 
* Southward of London. , 

It Ihews alfb the Difference in Time at any 
Houri For it being Noon zb. 30'. at 
Jerufalem before it is at London^ it is j 
a-Clock p. m. of confequence at Jerufa^ 
lem^ when half an Hour paft 12 here : 
And lb of any other Places and Times that 
are in the Moming-^Hours, iBut for tfaoie 
in the Afternoon, as Barbados^ it is but 
12 there, when it is 50' paft 3 here ^ and 
coniequently at i o in the Morning here, it 
is but 10' paft 6 at Barbados : Wc being 
3 Hours and 50 Minutes before them, ^ 
lying lb much more Eafteriy. 



P RO B. 
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P R O B. V. 

SrS find the DifianCe of any two Places on Matfh 

L AY the Quadrant of Altitude on the two 
Places, which gives t^e Degrees, and multiply 
them by 70, and the Produd is Englijb Miles. 
It being found, by aiftual Menfuration, by 
Mr. Norwoody that there are upwards of 69 
Miles in a Degree. 



PRO B; VI. 

Sfo find the Bearing of any one Place from 

another. 

HAVING reaify'd the Globe aj to Lati- 
tude, and the <^iiadrant ^ placed in die Zenith, 
lay it over the odier Place you would know the 
Bearing of, and then the End will cut the Hor 
rizon : Right againft which, in the outward 
Edge, you will fee the Point of Compais the 
latter Place bears from the firft which is brought 
to the Zenith. 



Take 
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Take the Examples of the two laft 
Probtem, of the neareft Diftance and Bearing 
of 47 of the moft noted Places in the World 
(as £>llow) from the opulent and ^ousCity 
of London. 

In EUROPE. 

Ke^reft Biarit^, •r Point 
Dift, Eng. pfCom^afs, from 
Miles. London. 

P^w, the Mctroplis of J 2^g near S. by E. 
France^ 5 

Madfid^thtVi.oiSpam^^6p near S. 



Vienna^ the M. ^^^^^-^g^o 



near K by S. 



Smkb9lm^t\itU.oil^^ nearN.RbyN. 
^ Sweden^ ^^ 

Copenhagen, the M. of J ^^ ^ ^^ 2. 



neair £. 



Amflerdam, M. of thej^^ 
£/wY^<i Provinces, ^ 



Bruffels, the M. of the i ^^^, jg^ 

10 Aufit. Provinces, ^ ^ 



Berlin, 



p6 A Mathematical M ak u a x^ 

Uearefi hearings •r Point 

Miles. ' , London. 

Upper SasGony ia Cer-^S^^ , E by N. 

Hantyver^ in Lower y -^ 

Saxony in Germany^^ '5 \ 

» . . . » ' 

N ■ ■ ■ 

Ordcow. the M. of P<?- , „ ^^^ . ^ 

landl —^-^ |'°° "«^^' 

Mofcow, the M. pf.J,-,« wvp 

R«^, _ ; 51530 B.N.E. 

Kme^ the]yi. of JiTtf/jr, 840 S. £. 

Ba/li^M, oi Switzerland^ 400 S. E. 

Sturin in aS^tuoj)^, 525 near S. E. 

Gibraltar J in the ^ 

Str eights by the C i2jfo near S. S. W. 
Mediterranean^ j , 

P(7rf Mabon. in the Ifle ? « 

af.wr>./ 5710 nearS. 



iMinorca^ 



Mejjina^ 



jt Mittematkal MaI^uAl* ^;^ 



Kiorefi Bearing^ crP$tnt 
Difi . Eng. •/ Cmpafr, from 
hiilis. London. 



mffin^ Metropolis of r g ^ g g'g 
J%jwc*, the M* of thau >,^ _„^ « jt t«,i» 



o £^ S. £« 



Belgrade M* of &fw>,?^ 



n. JSTJ. 






Jerufakm in. Pate^ine 2590; ^neflr E. S. B. 

Lamafius the M. df^J' ,' - _^- re* 
Syria, ^*5^^ ncarE.S.E. 

Aleppo III i^r^ ' ^ " n^^o tnearB. S.E, 
tfpaban the M. oiPerfia jftoo E» by S. 
P^jfe/n, the M. of Chin^ 5180 N. E. 
52^r<t^rjr^boat thcMiddlc 4200* licsirNlB. '« 



India — — - ^ 

H Bomhaj^ 



* • 
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t^esrefi Beartagj $r P$iHt 
^D/7?.Eng. 9fC§mpafs,frm 
Mi Us, London. 

Bmhay, on the Mala-\ ■■ _ • 

bar Coaft .: . i 5%^^ "^^.E. 

tfe/ Coaft, . — ^ 5^400 -E. 

> / 

III. AFRICA 

y^ximdriamEgypt,-^ 2310' " iS. E. byE. 

SUuoHf the Metropofis 7 « . „, 

of the Empii^e of^^, J ' " o . S. by W. 

Cape-Coaft Caftle in the 

MWdte of :the Bri-\.^^^^ - . .,. 



««■•■ 



Cape of Good-IJope^ the ^ 
ffioft Sf>«bt-Poii^ of > 6160 & by E. 



1 ■* ' ^ 

Middle of the Ifleil<7- 



laaie ot tne iueiMtf-5 ,0. o » 

t 

SanffaHflmii -r — — 4830 . near S. by W. 



. f T -..--. ' - -• V . . • V 






• »• 



IV. jiME- 



«k-- 



t 
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IV. AMERICA 



r - *■ T 
. .. . I . 



, ; Neartft Bearing^ or Point. 

Difl.t,ng, ofCompufsyfr^m 

MjiUf, London. 

jBarhados^ one of the 7 ,^ -tir u d 

. CATibhen Iflands, J^^lo near W. by S. 



; (' 



New-England, 
P^ti/iivakia/ }^ 
Maryland - 
Virgini^^ — 



.i 



3360 

3780 



W, N. W. 
near W. by N. 
ncarW.N.W. 



3920 W.N.W. 



Carolina, -~- 



rf- 



i'»»>'-<A- 



yamaiea^^'-^ 
l^foundland^ 



Wi 



4200 neat* W.N.W- 
4900 riearW. 

2100 W.N.W. 



JJorth End of Baffin^s 
Bay, the moft North ^2730 
Part of AmeriGay 



N. by W. 



'1SiyS:e,"!:5|4oS.W.byW. 



■<:" 



Theft are the neareft Diftances ; but they 
would be much more, if we compute the Di- 
ftance a Ship runs upon ftveral Courfts to come 

H 2 at 
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at a Fort. As for EMitiple, to Bettgai in £ti/!- 

Ittdia : 

From London, Eaft about 60, with W. Wind- 
Thence Southward, 20, with N. Wind. 
Thence Weftward,— 7J0, withE-Winl 

Thence nearSouth,* 
to make theCapc 96300, wtih N. Wind. 

.of Gwd-Jyop*,— ' 

Sum — 14060 to Beii^al in Eafi 



SECT. 
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SECT. IV. 

A Description ancl 

of MAPS. 



Use 




I M A 9 is a Rqprefaitation ef the 

Earth and Sea, or of £oxm Part 

thereof in Planoy or as a Plane Su« 
perficies. 

II; A Jllii^ cf tbt World ihews, in two Cir* 
des^ the Situation or Pofitioilaf the four Qtiar* 
ters of.thei World;: That Circle towards the 
Right Hand eidaotaihiiig Europe^ Afia^ and 
Africa^ with, the liles thereto* bdonging^ and 
that tovrapd the Left hath in it America^ with' 
the lihftds appert^t% to it. 

^ ni. ^be $utermoft (jyr^enihe) Gfcle^ is the 
grand or ' firft Meridian j^^om which ^le Lon-- 
gitude 'W ¥t!dt6ned Eaft wafidf^ from i t6 * i ao'i 

H3 D^ecs, 
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Degrees, in the Equator, as appears in the 
Right-Hand Circle ^ and from i8i to 360 in- 
cUifi ve, or to the ^rand Meridian again§ which - 
is evident in the Equator, and in the Left Hand 

IV, In this Miap of the World the Circles of 
the Globe are delineated. The^ Equator is 
drawn quite through the Middle of both thei 
faid Circles, divided into Degrees as. abovpfaidy 
and through every five of thofe Degrees there 
pafTeth curved Lines, or M^idians, which 
meet in the Poles of the World, And by.thefe 
Degrees in the Equator^ the Longitude of any 
Place is reckoned, or its Situatfton with relpeft 
to Eaft and Weft. Which Meridians ar^ num- 
ber'd in every 10 Degrees of the Equator to 
360, as is obferv'd above* 



But tho Latitude of Places is confuted by 
the Degrees in the grand Meridian, reckonM 
^om the Equator upward or downward, i.^. 
Northward or Southward, and is diftingtd/hed 
by curved Lines, vfhieh run (or afe iiipposM) 
parallel to the Equate through every five De- • 
grees of the grand Meridian ; wiqch Faralleb« 
are numbered 10, 20, 30, Sc. And the Dou- 
ble Li;ies 23 1 Degrees ^bove the Equator, \$ the 
TrpiHCo/c^i/f^r^apd ip much bpJow.« the Tro-. 
v^yc oi CflPficorn. Aodtiic curvcdline.,i^^^ 

i into 
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into Degrees, which pafTes through both Circles, 
and crofleth the Mi4(}I? pf the Bquptoc, touch* 
ing the Tropics^ doth reprefent the Ecliptic, 

i 

V. There are »1C) M^ of Part of the 
World ; as. the four Quarters, Europei^ Afiay 
Africa^ and Antprica. Thefe have the D^ees 
of Latitude on the Eaft and Weft Sides, and 
of Longitude on the North and South, all ex- 
prefled by curved Lines, r 

; VI. In Ibme Maps the Lwgit»d^ Ssirec- 
konM firom tendon at the Bottoqti i and from 
a^nerifj or feme other of the Canary ^ Mor 
deraj Cape Verd^ or Azota Iflands, at the 
Top. 

VII. In Maps of Part of the World, there 
are & much only of the Meridians and Parallels 
exprefled, a$ ^ within fuch. Portion or Part* 
And in the Maps of Kingdom^ only, the laid 
Meridians and Parallels arc exprefled By ftreight 
Lines. 

VIII. In all Maps the upper Fart is the 
North, the lower South, the Right-Hand De-^ 
grees Eaft, and the Left Weft s which are 
^imetimes thus marked : 

H4 North 
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J^otAi '-— ~~ SonaliSf or SeptentrioHof is. 
South -■ MmdioaaJis^ etc AufiraUs- 

Eaft -» OrUntalii. 

Weft Occidentalis. 

NctCf As to the Zones, Qimates, Denomi- 
nations of the Several Farts of Land and 
of Water, and difierent Situation of In- 
habitant* v^ch reipeA to Shadows, and 
Antitji^ Periefi, and Antipodes, they are 
fully accounted fer in the C^ of tbs Sir* 
rojtria^ Ghhe, foregoing. . 



the 
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T'ht Latitude, fl«^ Longitude 
cf the mfi noted ^lace^ in the. 
World, the Longitude from the IJle 
Tcneriff 5 and all Nonh Latitude, 
emept what is marked S. 

I. In EUROPE. 

L In Gi^EAt Britain, &c. 

North I^h JLotig, fr$m 
titnde, Tenenff 



» t 



LOirsON, the Metro-? ^, ,^ _« '^ 

Ttffi, the Chief of that Couniy» 54 09 < 7 4^^ 
Edhthurgb, die Chief of J ^' i 

i)«W/», the Chief of Ire-i ^^ ^„ 



^be other Gties in EAgland^ $.e. 



■' \ 



Brifiol, 
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North Lom LoHg,fir§m 
titudi. Tenotiff. 



o / 



Brifiol^ Part in Sonierfetjbirej Ji 30 16 00 

Cantifhury^ in Kent^ ^ ^i 29 19 46 

Carlifle^ in Cumberland^ — ^— . 54 50 15 56 

Cbefier^ in Cbejbire^ 53 1 7 ^5 S^ 

Cbiebejlery in' SoffeXy 50**51 ^7 5^ 

Coventry^ \n IVarwickfldrey -•■- ^z 27 17 14 

Durbaky M. of that County, 54 47 17 id 

Exeter y in Devonjhirey — 50 44 
Gkmci^ry in that County, 51 ^6 
Herfforiy in that County, 52 08 
X/n^o/ir, in that <J^ounty, 53 ¥7 

Litcbfieldy in Staffer AJhirey — 52 44 1 7 00 

Norwicby M. of Noffolkj^""^ sz .43 10 46 

O^sffT^AL of thai County » j;x ,47 17 t6 ^ 



tS 02 


16 z6 


14^44 


18 00 
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North La* tm^./rm 
fiPiule, 



« 

;8 16 



Peterborough^ in Nortbamp-l^ 
tcnjbire^ •-^— — \S^ 34 

. • . ■ . ^^ 

Kochfijierj in Kentj ' ' S^^^ 19 tg 

' '- * ' ' ' • /. * ■ '» . 

Salisbury^ in IViltJhire^ - 51 pj 16 51 

f ♦ ' ■ rf ■ 

Wells ^ in Somerfstjhirej^ 5^13 * 6 14 

^ f < . . . f • « > 

" • • • . t •» 

ff^ncbefler^ in Hampjbirey . 51 03 .. 17 21 
Wbrcefler^ in that County, 52^ 17 , 16 21 
Cambridge Univerfity, 52 13 _ 183a 

The four ^elfii Citie* are, 
J^. Afaph^ in Tlintjhire^ 5 j. Wj - ' 15 21 . 

Bangor y in Caernarvon/hire^ 53 m 14 3^ 
Sl.Davifsy iti Pemirokejbirej sz oz 13 3$ 



• / 



r 



/ ■ 



Llandaffy in Gtamorganjhire^ 51 32 . 15 2j^ 



«j • «• J 



In 
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2; In France; as, 



r* 



• - - . Nsirth Lgm Lwg. from 

' ' - tiiude. Tenaiff. 



• ■• 






o • # 
21 39 



Iflc of France^ ^c: J*' 45 ^ 

Amiens^tJi 01 Picardy^ — ~ 49 54 21 26 



i « » 



TKJheims^^.bi Qfatttpaigne^ — 49 13 23 18 

*\ ■% T ' 

Kon^n^ M. 6f Normandy ^'-^ 49 26 20 02 

KbeimeSy M. of JBretagne^ — 48 03 16 30 

OfUans^ M, of Orieanois^ '— 47 44 20 42 

Dijon J ML, of SufffiMdy^^ — j- 43 47 24 05 
lgf09S, M, dfJyfimoife^'-rr^-^^S ?^ . 24 0^ 

Gafcoigny^ -'■ J^^ •* '•'':' 



Stbouhufe^ fJi. ottangtiedoc^^i 29' 19 48 
(grenohhy M. of Tiauphin^f^ 44 54 ^5 4^ 



• 



Aix^ M. of Proivence^ — — 43 04 24 40 

Nancy ^ M.o£ Loraine^ 48 40 25 40 

BffamoniM.o£ French Cofnffej^*j 07 2s 28 

3. In 
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3. In Spain; as^ 






J!^orth La^ • , LanK. ftotit 
Hinder - "IteeriflT. 

o / o # 



Madrid, the MetropdUs, ittj v- . N. , ^ 
NewCaftile, r J 4© 25 13 40 



OviedOyHxtl/Loi Aufiuriay — 43 aj 11 05 

Saragofa, M. of ArMm^ r*'-''4i 3i . x 7 <>o» 

- • • ■ • 

Barcelona^ M. 6( Catalonia^ — 40 34 zo 25 



* ' 



mentia, M.of.f*icKingdom> ^ 

of that Name, • ► S ^r •* ' •* 

Murcia, M. of ^t Kmgdcmi, 38 04 x6 34 

Burgos, M. tdf OldCaftile, -r 42 ?5 . «3 S© 

Kingdom, 4^4^* zx 4^. 



'~. ■v 11 



Plaeentia,M.g£,J^fixamadttra,%9,]k% . , .11 iii 



Granada 



* » » 



/ 

I 



« ti lo utf 'Mathematical Manual* 

North La* Long- from 

titude, Tencrifi: 

Granada^ Metiwolis of that? ^ -, 

• Kingdom; ^- • J37 ^8 13 55 

^* ... 

GtadeOa, M.o£ Mntrca,! 



^ ■* 






4« Ita LY : 



r'> . 



. < " J 



Koffie^ M. (^'Itafy^ • — r^— ^* 41 j^o 20 02 

CBamhery, M. of ithe Dtttchy?' 

of .Sln;<>y, .- X*^ °* ^^ ^4 

S«r/», M. of the Priricipa-? 

Cafaky M. of Montferr^t, -7 44 40 _ a;8 ^7 

Genoa^ M. of the State of > 

Genoa^ \ . ^ ^ ^48 53 ^ oo 

Mlan^ M. oC tfeit Dtitchyi 44^ SS ^9 15 

Pardaj M. of that Dutchy,— 44 24 . 30 40 

Modena^ M. 'df thatDutchy, 44 14 31 3 2 

iriefty 



/ 



ji Mathematical M a j^ u a t. 1 1 1 

North La- Long, from 

titude, Tcneritfl 

*» Of Of 

frifft, in Ifir^a, — ■ — - 4J '44 34 ^g 

fitticef Metropolis of that? 

Commoifwoflth, 5*^ *® 33 04 

Fkrence^ M. of the Dntchy 7 

o£ru/catty, 543.20 3210 

Leghorn^ in i)/tt^, ■ » ■ ■ 43 52 31 00 

• J\&p/r J, M. of the Kingdom") , ,^ ^ 

of J«ii)fc*, 1 J40 56 36 IS 

PalermoyM.of Sicify^ -— 3726 34 50 

■ ■ / . ^' ' \ ■...-. 

Cagliarij M. of Sardinia^ — 3810 3 o 124 

5. In Germany; as^ 

1P5^i»»« (the Metropolis) in? _ ^ ■ 

jufiria, — '■ — 548 14 37 05 

Hanover^ in Lower Saxony^ S^SS 29 36 

Berlin^ M. o£ Brandinhurgh J 52 33 33 5a 

Drefden^ in Upper Saxony^ '^ 51 06 33 50 



t. 



> 
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titude. Teneriff, 



^tdehurg, . Metropolis of J^ „ . .^ ^ 
' Lower Saxony, i"* 

« 

Ximjier, M. of mjifbalUi,'-. ijs oo 47 la" 

arashurgy M. of th<Circle|- ^ .^g 2- 26 
deoftheC«5Bj>«*Jt«/f», — i^ , 

€,fmf,M. of the Circle of ^^^ ^ 26 3* 

the Lowfff Rlftne, i '^'' 

S&rgJ*«rg, M. of 150;^^^, —48 14 30 57 

' NurenburgyM.o{Fran€oma^.A9 34 Ji ii 

MMttcb,M.o( Bavaria, 47 58 31. 3« 

' ^ . ' 

Prague, M. of Bobemia, 49 ^8 34 35 

J5tf^/, M. of Sa^tzerlaud, — 47 34 . «7 » ^ 

Jntwerp,M.c£ German Nf' I ^ j^ *« «6 
tberkmdSf " .—■ — 5 

J5r«i/&/:r, M. of 5w«'<?»f, — 59 J^4 *3 3^ 



> . 



6. In 



AMnh&mAiCal Ma it u a l« % i j 



6. In the^Ut^i t $ o ^ B.p ^i n c e s. 

titnde. T^neriff 

' -. A -T.A ^; 'A 

f a / * / 

Jmfierdam VL ojT the Seven ^ ^^ ^^ ^, 
United Provinces, -^ V^ ^9 H oo 



•J-.*"^ 






V • • V 



^ - V- * 



Stockholm, the Metrpi»Ii,s, -^59 26 99. , ^ 

Jtirg^r, M. 01 Livma, iroWj ^ ; •' • 

under the Czar, J^^ ^4 4^ 34 



Notteh^tr^^fA^dffng^ia^-^-^'^^ S^ '^'34 00 

Kevel, in Eaftlan4,^tuxmj\. j ,>, ^^ 

iVkrvtf M. of J?«j?4i»i, now! .w. V 

liiiderthfeCl^iri r— p9 o^ jo^ij 



Sorww, M.ofX.tfjj/^wrf'-'TTiW-g . 44^61? 
Cbrijlianjiaty in Gothland, '^ S6 iS 34 1 6 



T 



• ^ ' ' I 8. In 



L 
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Korth La- L»^- firm 
Htude. TencriC 



^Xdehufg^ • Metropolis of » 
• Lower Saxony J 3 



32 00 



mnjierj U. of ff^0jipbaUa,-- S» 00 4712 



^7 26 



Arasbur^j M- of th^Ctfclej g ^g 
deofthc C^/>^r Jli&/w, — S* ,. 

M. of the Cifcleof ^^^ ^^ ^ 3^^ 

the Lower Rhine ^ 3 •^ •'•^ 

"Augsburg, M. btSwabia, — 48 14 30 57 

Nurenburgy M. of Franconiay .49 24 Ji x i 

JI&»»<r/&, M. of Bavaria, 47 ^8 ' 3' . 3^ 

Fragile, M. of Bohemia, 49 58 3433 

Btfjf/, M. of SviitztrUmii — 47 '^^ 34 . *7 16 

JttPwerp,M.c£ German Nt' I g, ,5 •«„ a6 

Sruph, M. o£ Brahattt, — 59/4 *3 3^ 



6. In 



i 

6. In thc^jy^i T ¥ o ^ s.p ^i N c E s. 

North La- Lojig. from 

Amfietdam M. ojf the Seven ^ ^^ ^^ 



" V • ^ • \^ 



Stockholm, the MetrpRplijs. - <a 26 95,. , r 

tti^a, M. ofLivlnia, mswj ^ c •'• 

under the Czar, I ^** ^4 4Jf 34 






Revel, in Ea(ilap4,^nCNfi\^ .,- - . 

- .' UWler th« Ci^iri ^ 5^^ '3 " 4* 3* 

Narva, M. o( Eafila»dy.mv\.^, V 

under ih6C«iri^— V9 o<^ Jo 45 

l2or»w, M. of Laj^^nd- -ttti W= ^g , 44,:ot> 

Chrifiianfiat^ in Gotblandy -^ 56 iS 34 16 

-^' ' I 8. In 



f 1 4 ^ Makmaticai Id a m u'X i. 



I • • ' 



»:ittfe£NKA'llt?^'-'' 



' i' 



North Lm^ Long, from 
Jifude.^ . Tcneriff 

CopenS^en^ the Afetropolis -5^13 3230 



5? 



♦ ' ' • • „- •■ • » J 1 . ' • ' 

4?r^tf«, M. of thatt King- > . :, '„; ." ' , ".'^ 






10. In 



\ 



. j4 Httbemktk^ H'KitKi kL. \i$ 



lo. J[n Poland. 






■C :: , \ «* r" *- : .tinde. TciujrilE 

o »^ o / 



■» • 



Dantzicky M, of Prujfld^ — 54 i ) 40 4^ 

^?I4|, Mibftih^irtau4ji -^ 57 ao 44 00 

^/»ijr, M. of Lith^ma^ — 34 3^- 47 m 

Lembutgy'Ni. oi KuffiaKuhfa^ 4^i6 ' 45 od 

■-•;• '^ • " ^ <w " • ' '!* *^o ^^ » . r 

KumStiecky M. bi Podotia^ — 48 jfo 47 46 

11. Irt Tti^Kfet iti ^opei as, 

C(!;;i/^»f/>iO|^/^, the Metropolis, 43 00 54 20 






$kd4^ the H- i)|r Lmi^r-i J 

Hungary y now under the>4i 17 41 44 

Emperolr, ^--- ;^, ?/. 

^ « . ■ * ■ 

Belgrade f M. of Strvla now j 

under the Emperor, — 5*^ ** : *^ '* 



i/ 



ji6 u4f Muthemtical M an u a l. 



^ North La- l^ng^from 
r « 1 ^ ^imde, Teneriff. 



o f 



4J 24 



fimifwarj M. of that Go- ^ ^ ^ 
vernmcnt,^ iihd. Emp. 5 * 

^rianople^m Jl^mania, -r* 4^ '^ 18 ■ 51 00 
Z^^-2;^5 M. of Dalmatian — 44 34 37 2? 
Pofega^ M. of Sclavonia^ -^ 4jf 46 39 42 

Hermanjiad. M. of S*"**"- i -^. . < • -*.» ^« 

^^ -fiPixania, Ww the Emp. $^ •*^ ^ *^ 

of Macedonia^ —- ^.^t. -, T - 



^'.. . ^ . ^v. , 



# » •• 



47 00 



f^tftfibra, Vt. of the iMortftf, gj; a^ . 47 32 



^ by lome* Ih iij/?^^ -— S^ ^ 



Jerufakm^ the Metropolispf 2 v ^ 

Dataafcus, M. of^^wtf,"— "33 00 69^00 

„••• , •,■■ --it V • ' •' ■•""■ -^ 



A Mitkematicai M ak ita >ti. 1 17 

-.' North La- Lott^, from 

*. . tnude. Tcneriff 

«r^//, in .Sv/^, _,— .. a4 so t. 63. J» 

Jl&rf/>m-^««. A. — -- S^» 4^' <^^ ^ 



O 



55 4^ 



Smyrna^ in NatoUaox Leffer y >. . 
.^iir, -.,^ ^35;4J' 

JEipi(?y«j, in Lej/Jf ^rf, — 39 00. ,55 A|v 
Bur fa, in D». near, the P''o^7 . . ^. #». ^ 

. i'OT'f'jj c . ■ ■ ) , • • s* ,*• , •^ :** 

Babylon^ M. of Ajf^ria^ -- 35 oo . 79 op 

Balfdfa^ in Arabia Deferta^ '31 00 . ^ 66 00 

__ ■ * ' ' "• 

Famagofia^ ^19 Cy^rusy — ^ ^^4 06 58 00- 

•■ ' <. - - . ^ • • • * 

Medina^ in Arabia Deferta^ 26 00 'To xo 

Jileccay in Arabia FaiiXy *-^ a> cJo -• di 00 

J^&»% M. of Perfia^.. — -rriz £&*.. 86 4a 

2^ij, flic M. of Cf(w;g/^, — 43 5 83 00 



die of uartary^ i ^^ ^^ 



107 30 



I 3 P^i/% 



L 



nS A Mftbimatical 



tisudi, Tencriff 



pi Q t 

fekin^ the Mr, otObina^ -r- 40 bd ' fa? bar 

^a00^ the M. of y^^^;^ — ij; oo 149 00 

\ 

' . . . , -. * • 

Coaft, Eaft India, : i'^ "** ^ °^ 

Qaa^ on I>* Coaft — ► 15 qo 83 op^ 

lir/^. Gwfjn, OB the Qjfo- i, , ,^ .^ . 

« I 

.FSrtift.DiWftfx, on Ditto >,^ ■. 

/#//w Ifland?, . J'^ ^' '^-^ 3* 

^ • . • .- '■'; . . . 

Manila. M. of another of,. ^ ^ 

. PV hiz. 0f i^«w<„ -* r ♦^ 5? . r '.¥ .^.». 



X 



' • • * > • k. 



m^j^^ 



f « 



4 



"A 



^JI^lf^hfMt^^M'A^AV'^l" .«^ 



nt. J F ft IC J. 



•■ r 



m 4 



North La* Long* fr^m 
titude, TeneriC 



o / 



j|£id^g4/(r^r Ifle, the Middle, 21 00 S. 59 00 
Cape ci GoodHape^ •—— 34 30 St 30 do 



QrKG^)? G^/Vtfce Middle J j"^^'^ 
o^ the B^/i/& Paaories, 3 I <><» 



ffkiir^theM.0ftIie£mpire7^^ ^^ 
ofFf^, *^ 534^0 

' • - . 
Tutth^ on the Cbafl of Bar-7 -^ ,^ 

Grand Catro(fixMe^bts)M.Z^ 
of Egypt, ", — 530 4 



/> O ■ J r. 



C^C 



At^MdriajhjtbcNylej on 
ike JUbctiterranean — — ^^^ ^5 



X3 00 



8 oo 



34 53 



38 48 



58 20 



\ 






••. 



u 



Grsri?, 



i^o 'JMtfifemkkal-M^AH^^t. 



o 31 



iVbrf * litf- Lon^. from 
titnde^ , Tcnerift 



o 9 o / 



Outaj upon the Streightsy^^ ^^ o , 

IV. AMERICA. 






i;, I« North America, 



, .''\ ;... .^ i .- .J 



I 

Elizahetb Town». M. of >..;_ .. . .„, ^ 

Pbiladelphia, M. of P^»//-J ^ .^g 

: ; : f t ••. i ;_ ',,,. •. ^ 

O^/or^ Metropolis of iMrfry-7,o «I *'-^- -^ 

*« ' r * 






»J 






Wl.- ) 




■'»-,u/. 


T* -. . 


». » 


• 1" 


\ <' 


» 


# 



A»rrJ> id- ion?. A»i» 
tiui*. . Tencriff. 

Ja<fe</ Jew*/ tHe -M. of^jrjo <' -36^30 
Firgittta, S 

< - >.*i >o .M ,v.>.51'\a1 

A.^M theM o f Plo-1^^^,, :,^o^ 
Jlr. ^4^, the Mctr. of N«»}.^ . «63 o« 
il4fw w, the Mctr, of ^«f ^ ^^00 27 1 00 
CaUfuritia, thc.MiddIc of if, '33 tjo *43 



O^ 



a. In SouT»,A.Mf,»icA. • \ 
Panawa, in the South-Sea^--, 08 30 ^ 294 3o 
Di?w«», «r Calidmia, in t.^g^oR, % ajsf gq 






iH«^, the A^«r^BO%<>^}V» .30 8/1^98 CO 



P^ri^, 



5/. 






tiude, Teaerift 



St. SaPoadt^^ the M. of j .^ ^^ ^j ^^^ ^ 
Vttta BJcdj M of Para- ? ^^ ^^ - ^,o ^ 






St. Jago, the M. of Chiliy — ' 34 00 S. 300 %o 
tarthugena^ ndkr the Jfih- \ ■ ^^ •<-«««> 



' ." 



Pdrt&Belh^ in ierra Firmaf^iO' oo % ajx : oo 



. 5. I s L AN ri s. 



<■<•'". ^ 3i» X O 1^ A IN 1^ 3* • 



4 



Bermudas^ c# £he ^SumttmX ^'\J 
Jflandst St,Georg0, - 5 33 15 3" 00 

, . » 

Hcmana^ M. of Cuha^ -^ — 23 00 292 00 
Pert Rajyaly M?oi ymaUdy iS 20^^ i *R^jo 



J94iw 
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Barbados, ^WMeL HI ^ii !# 
<■ oT Itfie Carmeit, -7— -J;**:** 

v^f/^tf, alfo one of, the 7 
Enrlijb Cari^btes, -^ S ^ "*? 



iN£rf^ £tf* XoNj^ /ram 
titude. Teneiiff 

•., / . . .0 ^ 



31340 






1^-^ 



» A .< 



. V. \ 



And No/<, That 

J?<#^s Bay*, the H Bwlj ^ • ' - 

and moft Northfcrly r 7$ 00 ^it-o© 
Vdttc^ America, is ^ 

Or^ jfifom, the moft 1 
Southerly Part of ^ > 58 oo & 294 00 

CapeCagliaj iAlitxtMh'7 

r^jthcmo^iKherly r jfi 49 39 3^ 

Part of ^ftin^pfli^ is ^ 

;VS>rtj& 0»f«^ the moft J ' 

NortheriyP^af£iH- r 71 50 " 4a o« 

ro^, is ■ ' ' *• 

P^ Comorin, in £0/?-J 
/»*<r, the mdfc ^ 1 ^0 ©o 
therly Part of A/u^s^^ ** ** 
(Continent, is 



9i op 



H«/jr 



?;4 ■'IM^fVftK^ Masvuul. 
Half Cape, in A 



ilf Cape, in 3Mmr> ? ' ' • ■• 

the Boft- N«RhirIy > 73, 3P , 1« 00 

Part of 4ff«, is » 

Arc^ of ^GUnllur, V , 
the moft North Part? 36 10 ' 11 00 
o£ ..Africa, is * 

Cape (f Good'Hope, die > 

moft Southerly Part of f J4. *> J&, . -30 ,50 
i-Africa, isi-T ^ ;;): .• :,;,,: ,..; 






) .... ::om y.1) ,. ..... 



«« 



i* 



A UbifbemaikaP M ^ n u a c. 1^5 



• -T *» ♦ *^ T 



may be found, iT. they lie hear . br under the 
fame Meridian With thofc Cities. Thus the La- 
tltucte 6£',(]beffer oeing'ij? in the Latitude 
of Wigan IS tound by adding^ its Diftance^ m 
Miles from Cbefter^ = 22. which makes It^igdh 
in the Latitude of 53^ 39' : AnA Prefi&n be- 
fcift i± UtelJr ferther, ' that '^ beittg adied to 




the TfUthf,> iiha-'V^iU makfe-rio'^lcSlfible 



. -» > < r 



' • * I "'J "• '^ 'i*^ ',■; ';.;.'• r " T 

2. In thefe Kind of Maps (the Latitude and 
Longitude i being- ^iven 'a& b^ '^' tdbk) the 
tme SitudA^ ctf ^aiiy > Fbil^ stay - be fbrndl 
For, lay « Kmter to thie Oeg^ee^ of Latitude 
em the Effft mli W%ft did^'>>f ^he Mdp. ; and 
tfaen abbot' iil6 ^c« of 1^^ Longitude draw a 
i^ine < U^thr a >iBla<!k-^Uad ' Pendi' two or xh^^ 
lochea ^ theil lay your RnUr'to the Degre^ of 
'A Longitude 



Longitude at the Top and Bottom of yduf 
Alap ; and where itt crofleth the aforelaid fhort 
liixit. there fe ^ «Pkee where^ ^^ h^o^n^ of 
City given^ is 01; (hq^ld be placql in the Map. 

3, Or to find theLatitude of any Place in diefe 
k^iha of* Mliaps, ^ One foot of a Pair bf Kj/bm-' 
piKft^ ii the (07 WHich is the, true' Place pf the 
TdWh. and'cxtend .the other to ttie next Pi* 
fillet below • then' apply tKit IJjiftancc to the 
Ealft or Weft!Sidc;5. of the Map,*' 'and you have 
tbe'Pegrees aftd Minutes to be. add^d to the 
Number the faid Parallel is marked wiuu ^0 
giVe the Latitude.. ^ 

» > 

, 4; And for tbe.i<^^/>Ms :rafeB:'Cbfc jBC^UPeft 
X^ance from, the (p) Town or4?My la thie 
Vf^'^t Meridian^ Wfft.^ai'^^ ^nd :a|^^thj»t |0 
"I^op or Bot8Qq^;pf ;the Map^ and that wiU fl)«^ 
what is to be added to the Figure wi{l| ^bi^ikt 
faid Meridian is marked, to give the Longitude. 

jr. / But ^r€i the Longitisdfe is : ireekoml 
^/nft.two;P|9^ ijhe op^ ;nttKrkcd;b)L Degrees 
at.jhe Top, tho. 01^ at tha B^CKWif as is obf 
^ved mider thd j6t|i Artietey tfar iiMs B4s«^ 
fiing.; of this)&^/(«i> you mvfll a|ipV ^ ^^ 
Ciftance betw<(en* four CoA^ttflea td: the Top 
w IkKtom^ ac^rdiiflg't^ the Ffaif^j you aM 

minded 



minded to know the Longitude from. And for 
thoieJVIaps yfho^ Meridians md Parcels ^e 
curved Lines, the Method is ^e fame, mikiiig 
Allowance for die' Curvature : But mind to 
take the Diftance of. Places, and inejfure them 
from the next Meridian Eiauward or Weftward^ 
according to their Situation ab the IS'ottdm of 
^e Map, if the firft Meridian is that of Lcir^ 
don: For there is. o for thfci Meridian of 
Lomon^ and the other, Mer.idians are number 4 
i,i, 3, €?r./£aftward and Weftwird j Lines 
beii|g drawn ^ougii every five Degrees. 

r 
Tbps, for Exampk, I would know the La- 
titude of Cape St. Vincent^ and its Longitude 
from Xondon.: % fipo the Latitude (by a Map 
ot'Burepey jAs[Mr. MoJl^s) to te' 36;'pegrees^ 
<o Min, aijd the.l-ongiiuflfe Welf is lo De- 
^ccs frotti^Vondon fas tiy we! Bottom of the 
Majp) or t^e Longiiude^is p i)egi?c&' Eaftward 
Som Perrci^ one of tW Canary Iflaiids: 

> * 

I ■ * f I ' ' - • r 

, ■ ' • I . J I % < • f « > »f / • »>•-».« •/■> . 

6v Having thus far Ihewed the Deicriptioir 
ei^^fcvGtii^^ p£ Maps,.^ ;if^ to find 
the, JifUitude and C«4M)gicude: by diq^» I. P^ 






X 
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' To hd tl\t)iRance hefwmTtdtei U fifhW^ 




if 

there be any.. Mfi^^^^ iKty'arc^lo miilt'/'^^i 
there ore they mufl: Be"multipiied*ty 7, arid di- 
vided by 6. 

ber of iJe^ces, i^ jpccaufe Mr.^«»ofli ty 
a^tifil Meaili^ing, £>un<l, that a I]leg;ree' lipo^ 



So a Degree in round Numbers, \fith6ut any 
confiderable Error, may be called 70 Miles. 

-" kite ^lfe/*11ie R^afJiil ^^^'the' Alhritl?, 
V^lien^herte ar^any, are td W ifeultipKed by'-?, 
and divided by 6, is, becaufi^^-thi^e at-^"0^ 
Minutes in a Degree, equal to 70 Miles. There- 
fore, 



K » 



As 
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As 60 Minutes is to 70 Miles ; ib is any Mi- 
nute to its Miles. 

As fuppofe I would know the Miles in jo 
Minutes, 'tis thus: 

60 : 70 : : 30 : 35 

Or, omitting the Cyphers in each of the 
two firft, 

6 : 7 •• • 30 / 35 
Which is half of 70, as 30 is of 60. 

And here I think it may be proper to give 
the Proportion of Englijb to other Country^ 
Miles and Degrees. 



K The 
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Me, .f Le0guis •/> OfiMcbau OrEnglift 

near, theif9n€0t* 

The Englijh Statute Mile i 

of 1760 Yards, S^^"" ^ 

The batian Mile, • —-60 Xj 

The German Mile, ^ 15 ^ 



100 

I r 



The Spanijb League, ■■ ' 22 3 1 

The Swedijb League, ■ 15 4-11 

The Hungarian League, i2| sj^ 

The Scotifi MUcj ^— - 56 lT5 

8. But &rth(r, as to tie Defiance of Places 
in Maps ^ there are Scales of Englijh and other 
Country Miles and Leagues, by \rhich 'tis very 
eaiy to find Diftances with Accuracy. Setting 
one Foot of a Fair of CompaiTes in the one 
Place, and extending the other Foot to the 
other I^lace, and applying that Diftance to the 
Scale, will give the Miles or Leagues refpec- 
tivdy. 

9. In Cafe where I^egrees of Longitude are 
lefi than the Degrees of Latitude, as they are 
toward the Poles (efpedally in all Maps where 
the Meridians have any Curvature,) take the 

2 Diftance 



/ 
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Plft^nc^ of the two Places bctwcw your Com« 
pailes, and apply it to the Right or Left Sides 
of your Map, as near againft the Middle of 
tijie Diftiuice between the two places as you 
,i:an dlim^te ^ which giving the Degrees, mul- 
tiply fhem by 70^ and ypu have the Miles, 

£ X A M P L E. 

In Mr. 7A>lt% Map of Europe^ I find the 
I^tftfifice between Vkma and Midrid to he 
IS"" 15^ by the. Degrees on the Side of the 
Map, lirom 40 upward ; which is, by the Bjik 
under the 6th Head laft above, 927 Miles. 

j^d farther^ as to Circular Lined Maps. 

10. If two Places have the fame Longitude, 
and are of the fame Side of the Equator, the 
Difference of their Latitudes is their Diftance in 
Degrees, ^c 9s by the 6th (lead. So firom 
Aries in Profvence^ to Utrecht in Holland^ is 
7^ 28, or 522 Miks. 

IX. If two Places lie under the Equator, the 
Degrees there contained betwe(;n them, is their 
Diftance, ^c. as by the 6th Head. So from 
the Mand 1^. S'bomas in th^ Ethiopian Soz^ Eaft- 
wsird to the IHe Bajfa de Amhra in the Indian 
Ocean, (is may be feen by a Map of Africa) 

R 2 is 
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is 40° 20' or 2823 Miles; as by the fySa. 

Head. 

12. If two Places given have the fime Lon- 
gitude, but the one is in South, the other in 
North Latitude -, in this Cafe the Sum. oif the 
Latitudes is the Dfftance in D^rees, ^c. So 
the Diftance from iS. Helena in 15° 30' of 
South Latitude to the Middle of the Streights 
tS. Gihraltar in the Latitude of 35.58 North j 
here the Sum of the Latitudes 15^51.28; 
vfaich, by die 6th Rale laft above, b 36012 
Miles fi)r the nescft tHflance. 

If Places differ both in Longitude and Lati- 
tude, their Diftance may be found near enough 
the Truth, by Rule the 9th lafi above. Or by 
Prob.V. of Sfff. IIL 'tis done eafily and accu- 
rately; 



SECT. 
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SECT. V. 

A Description and Use 
of the SECTOR- 

H £ Sedor. is a fmall Inftrument 
about a Foot in Lengthy with a 
Joint in the Middle, which gives 
it two Parts, or Legs, each fix 
Inches in Ldigth ;• and their Breadth is fix 
Tenths of an. Inch, and Thicknefs about an 
Eighth of an Inch. 

II. Its Ufe is to folve Queftions in Trigo- 
nometry, and many others both Arithmetical 
and Ga>metrical. 

III. The Lines on the Seizor ye. 




K 3 



I. Chords^ 
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I. Cbcrdsj 
z. tangent Sy 

3. Secants y * 

4. Half S^angentSy 

5. i$!r>f J, 

6. Leagues y ^ual Parts, or the Linb of 
Lines. 

7. The Line of Longitudes^ 

8. The Line of Hiursy and . 1 

9. The Line of Kbembs. 

AH which proceed, or have their Foimda^* 
tion, from the Circle 9 as appears by die fbi*/ 

lowing Scheme. 



« . 
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/;/ tbe Scheme. 

I. "THE LimofCbordsy 

is the Quarter of 

the Circle marked (E) 

divided into 90 equal 

Parts y and with one Foot 

of the Compafles in the 

Center at 90, they are 

tranrfer'd to the ftreight 

Line 9 0,9 o,and number 'd 
10^ 203 &c. to 9Q. 

2. 7%e Line of Tangents^ 
is the perpendicular Line, 
numbered from the Dia- 
meter upwards (next the 
Right Hand) from 10 to 
705 mside by laying a 
Rule from the Center to 
(he Degrees for th6 
Chords in the Arch. 



3 . Sthe Line of Secants^ 
is parallel to the Line of 
Tangents^extcnding from 
the perpendicular t)iame*- 



On the ^zcro'B.. 

THE Line of 
Chords is 
marked C, and there 
are two extending 
from the Center to 
the fquare End, 
numbered lo, 20^ 
Be. to 60. 



tcr. 



There are 4 Line«, 
marked tzndStan. 
z on one Leg and 3 
on the other, the 

Lines rextend from 
the Center to the 

fquare End,number-. 

ed I to 45, and the 

z ^an. Lines are 

from 45 to 75, iSc. 

The Secants are 
2 fhort Lines under 

the Lines of Chords, 
marked' Sec, i. on 

each 



Se^i 



or. 
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tcr, and numbered up- each Leg, on my 
ward, 10 to 70, and is 
made, by fettingone Foot 
in the Center of the Cir- 
cle, *ftnd with the other, 
transferring theDivifions 
oh * the Tangent Line to 
the Line of Secants. 



^^^be Line tf Half 
^angents^ ' is upon the 
Upper pcrpendiiguht Se- 
mi-^iDiaineter, numbered 
upwards lo, 26^ &€. to 
90 ; and is made'^by lay- 
ing a Ruler to the Angle 
60 toward the Left Hand, 
and to the Ddgrecs in 
the Chords frdm whence 
the Arch are made. 



ButontheSeAor, 
there is no Line of 
Half Tangents, but 
the Scheme ihews 
how they ajre gene- 
rated. 



5: f he Line of Sines \^ 
the Right Hand Semi- 
Bidmeter, numbered 10, 
20^^ c. to pOj from the 
Center, and is' inacfe by 
drawing perpendicular 
and parallel Lines, from 
the Degrees in the Arch of 

the 



• » ••♦ * 



Theife a^e 2 Lines 
of Sines, each pro- 
ceeding ' fiom the 
Center V one on the 
Tipper^ the other on 
"the loWer Leg, 
numbett(f from i 
to 90 each. 

This 
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the uppermoft right Hand 
Quadrant to the Semi-* 
Diameter (C 90). 



6. Tbe Lifts of Leagues^ 
is the Semi* Diameter next 
the left Hand, numbered 
10, 20j &c. to 60, from 
C the Center 5 and this is 
aliba Lmi of equal Parts^ 
made by dividing it, ift 
Into i^ and thofe Farts 
each into s ; ^nd etich of 
tliofe are fiippoftd to be 
divided into 10, 

7. The Line of Length 
tudesj is on the upper 
Chord Line next the 
Left Hand, and is 
numbered downward, 10, 
20, &C. to 60 ; and is 
made by drawii^ Lines 
from the equal Parts, 
parallel to the upperSemi- 
Diameter, till, they cut; 
the Arch (^^^ 5, 90,) 
and ther^ letting one Foot 
of the Coippaflcs in 60, 

you 



This Line upod 
the SeAor, is com* 
monly called the 
Lhui of LiMs : 
There are on each 
Leg one marked L, 
and is numbered 
from the Center, i^ 
t^ iSc. to 10 4 but 
15 really from i to 

200. - 

This Line is not 
on the SeAor ^ but 
you hdve the two 
Lints of Polygons J 
next the parting of 
the two Leg( when 
theSedor is fliut^ 
numbered from 4 
toward the Left 
Hand, to 12. 



This 
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yoa transfer the Divifions 
in the ArcK to Hit Chord 
Line. 



59 



i. the Line of fJoari, 
is madd by dividing th^* 
Arch (%MN) into 6 
cijual farts • and witK one 
Foot of the Compafle^ in 
60, transfer them to the 
Chord Line (fio^ 12,) 



9« fbe Line afKhembsj 
is the Arch (N, R, 90), 
divided into 8 equal 
Parts, and with the Com- 
pali's Foot on 96, they 
are transfer*d to the 
Chord Inline CN 90) 



I'his Line of 
Hours is the tipper^^ 
moft (on my Se£Eor 
next the joint ;£nd^ 
and is numt!)er'd % 

to ^^ and under 
&at is a Line of 
Chords of a fmall 
Radius. 

There are 0o 2 

Lines on the S. and 
T Side, at the Bot- 
tom next the Joint ; 
one is of Latitudes, 
and the otho* dTthe 
IncIifiation-dT , IVIe- 
ridian,on my Se^or 



1. 



STbe 



n 
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The Use of the SECTOR. 



. THIS Inftromentis commonly uied partly 
opened^ according as the Cafe requireth. And 
whereas the Compafles are ibmedmes extended 
on one and the &me Lme from the Center End 
towards the Square End j Secondly, Andibme- 
(lines athwart, from Divifions on, one Leg to 
thofe on the other"^^^ I Ihall call ' 



J i 1 1 1 



( • 



l^he Firft, tbe pneal (JBxtent of the Cm- 
pajfes^ or) Dijianee. 

The Secondly f he Diagonal Difiance (or Etc-^ 
tentyfofSbcrtnefsi' 

' F R O R I. 

Divide a Grcleinto'j^Sy 6j^c. to' iz equal 
Parts *^ orfo make any regular Poison. 

Rule. 

TAKE the Radius, or Semidiameter, of 
the Circle between your Compafles, and apply 
it on the Lines of Polygons, by a diagonal 
Extent from 6 on one Leg to 6 on the other : 
Theii keeping the Legs at that Diflance, 

The 
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The Diago-^ f will divide j> 

nal Extent ^s ^^ 5) ^ Circle >$ equal Parts, 
from — ^ ^ into-~— ^ 

6 to 6 6 

■^ - ". . 

\- ' ■ ' ■' ' 

7 to7 7 

8 to 8 Bi^e. 

And fo by drawing Xine$3 you hare the Ben- 
tagon. Hexagon, Heptagon, Odagon, i^c. 



•V '. 
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9h make a tej^uUr Polygon wicfi Side Jbdtt he 

any tight Line given. 

Rule. 

SUPPOSE yott wottl4 make an Oda- 
gon : Take the line given between your Com- 
pailes, and opening the Sedor, ^PPty that Di-> 
ftance, on the Line of Polygons, diagonally from 
8 OQ one Leg, to 8 on the other ^ then, keep* 
ing the Legs alid that Diftance, take the diago- 
jial Extent from 6 to 6 in the Line of Polj^ons, 
and with that RadJm defcribing a Circle, the 
iaid diagonal Diftance between 8 and 8 will di* 
vide the Circle into 8 equal Parts ^ fo that draw- 
ing 
z 



1 
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ing Line% you have the Odagon required. 
And the like of ?E^y o|ih'er Polygon. 

PR OB. III. 

3o fet the SeRor fo^ that the two Lines of equal 
Parts may make a right Angle m the Center. 

Rule. 

I N a right-angled Triangle, If the Perpen- 
dicular be 3, the Bale 4, the Hypothentrfe will 
be 5 ; therefore upon the Line of Lines take 
from the Center the lineal Diftance to 5 s then 
open the Se&or fb, that that Diftance will ei^tend 
£rotn 3 on one of the Line of Lin^^ to 4 on 
the other ; and tlieii your two Lines of Lines 
make a right Angle. But fee after the next 
Problem. 

P ROB. IV. 

9^ find a third Proportional to two given Lines } 

as ffippofe 40 and 6o. 

Rule. 

TAKE the lin^ Diftanc^ of 60, isnd fet 
on the diagonal Diftance of 40 ; then the dia* 
gonal Diftance of 60 will give the Ym^\ Di-^ 
ftance of 90. 

And 
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And in like manner. 

In 15 and }o, the jd Frpportion^l is ^und s 60. 

20 and 30, . ■■■ tfi m » ^ I I I ■ s±s 4j^, 

And fo on. 

But note as to Proh. IIL the fame may be 
done thus : Take 60 of the Line of Chords, 
and make that a lineal Diftance of the Line of 
Lines, it will be 34.5 ; then take 90 out of the 
Line of Chords, and iet it a diagonal Diftance 
on the Line of Lines from 34.5, to 34.5, and 
the two Lines of Lines will maJcc a [right Angle. 

p R o B. y. 

two Lines given to find a geometrical mean Pro^ 

forticnai ketween tbem. 

Rule. 

THIS is not done by the SeAor, without 
much Trouble ; and therefore the Arithmetical 
Rule of multiplying the Numbers together, and 
contrading the Square Root for the Anfwer, is 
much preferable. 

So the Mean between 20 and 80 is :ss 40 ^ 

between 1$ and 60 is =» 30. j 
And Ho on. 

P ROB. 
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P R O B. VI. 

To find a fourth Line in Proportion Qeometricai 

to three given. 

R V L E. 

TH£ Lines given being 20 140 :: 30:60: 
Take the lineal Diftance of 409 and let it a 
diagonal Diftance between 20 and so ^ then 
take the diagonal Diftance (upon the laft Angle) 
from 30 to 30, and it Mrill give you a lineal 
Diftance of 60, all on the Line of Lines. 

Or this may be done, as under the firft Kule^ 
by the Sedor, in the fifth Cafe of oblique- 
angled Triangles following. 

II. CIuESTIo^Js i» Trigonometry, 
done ly the S^CTO"^. 

[Note^ ¥bat the Angle a c,b is the Jingle c, 
a be f^^ Angle b^ and b ac ij the A»^ 
at a.] 

Case I. 

The Angles hbc and hac^ and the Bafe a c 
given, to find the Perpendicular k c. 

As, eh a : ac :; iac : he. 



-J 
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C ' ' 



Aw 




Ji 



Rule hy the SECTOR. 



IBhe imed;iDiflanoQ of ^mnipoh ^Acljiitc ^ 

Sines; . :' 

Eoti^ i£t to R^^agQ|>ld Diflaiiee'Dn the I£rifi$ 
of Lm&fif/Si.t:' 



^ W »• I 



/ ' . I 






So the Lineal Diftance of 40 upon the Line of 
Sines; 

Gives the iiiagpnsil l)iftaace of 46.1/ on the * 
Lihe of Ones (the fame Angle of the Sedor 

continuoL)- - • • 



'»'! • .N 
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C A S E IL 

The Angles ahc and hac given, and the 
Side ac^ to find the Hypothenufe ah -y zs^ 

cha : ^ (? : : . acb : ab. 



Kvh^hytbe Senior. 

The lineal Diftance of 50 upon the Line of 
Sines : 

Being let to the diagonal Diftance of 55 on the 
Lineof Linei: : . \ • - ' 

^o the lineal Diftance of 90 on the Liner^df 
Sines '' 

Will (upon the fame Angle) give the diagoh^ 
Diftance of 7 1.8 upon the Lines of Lines. 

Case III. 

The Angles .^r^c and bae ^ and the Hypo-; 
thenuie a b given ; To find the Bale a c : A$y 

acb : ab : ; abc : ac. 
Rule by tlbe Se£tor. 

« 

The lineal Diftance of 90 upon the Line 
of Sines: 

Being 
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JSeing fet to the diagonal Diftance of 7x48 
on the Lines of Lines : : 

to the lineal Diftance of 50 on the Line oi^ 
jSines : 

Will give (u|>on the fame Angle) the diagonal 
Diftance of $$ upon the Lines^of Lines. 

C A « i2 IV. 

The Baie ac^ and the Perpendicular be 
given, to find the' Angle baQi As, 

Ac : ach li }>c:t^ng,hac. 

Rule hytbe Seffor. 

The lineal Diftaiice of 55 upon the Liile of 
Lines : 

Being let to a diagonal Diftance of 90 upon 
the Line of Sines : : 

s 

So the lineal Diftance of 46.1^ tipdn the Line 
of Lines: 

Will (upon the lame Angle of the Sector) 

give the diagonal Diftance of 40 on the 
Tingents. 

Ju 2 C A$6 
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C A S E V. 

The 5afe a c and Perpendicular h c given, 
to find the Hypothenufe ah i 

ift. as, ac : deb : : he Sang, hac 
2dly.as,2^^r : he : : ^^^ : ^^sstheAnfl 

R u L £ ^j? ^Z'^ Se{ior. 

This is done by two Operations ^ ift, as in the 
4th Cafe to find the Angle hae: Then, fecond- 
ly, lineal Diilance of 40 on the Sjnes, fet to a 
diagonal Diftance of 46.15, on the Line of 
Sines ;: The lineal Diftance of 90 on the 
Lines, will (the Sector continued in the fame 
Angle) give the diagonal Diftance of 71,8. 
t= theAnfwer. 

Case VI. 

The Hypothenufe ah\^ and Bafc ae given, 
to find the Angle ahc*^ as, 

ah I'aeh : : ac : ahc. 

Rule hy the Senior. 

As the lineal Diftance of 71.8 upon the Line of 
Lines: 



Is 
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Is to the diagonal Diftance of 90 upon the Line 
of Sines:: 

So is the lineal Piflance of SS upon the Line 
of Lines : 

s 

To the diagonal Diftance of 50 on the Line 
of Sines. =; the Anfwer. 

Case VII. 

The Hypothenufe ab^ and Baft ac given, to 
find the Perpendicular kc; 

ift. As^ ab : ach : : ac'i ahc^ 

As Cafe 6, and the Compleiiient of ack^ is 
hac ^=i/^o. 

idly. Asyahc : ac..^ : : bac : he. 

Hv tB, hy the Se6ior. 

Here being two Operations, the* firft is per- 
formed as under Cafe the Sixth : And £ov the 
fecond Operation 9 

As the lineal Diftance of 50 upon the Line of 
Sines : 

Is to the diagonal Diftance of 55 upon the 
Line of Lines f: 

L 3 So 
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So is the lineal Diftancc of 40 on the Line oi 
Sines : 

Te the diagonal Diftancc of 46.15 on the Line 
of Lines. = the Anfwer. 



fiff^ follow jhe - Cafes of ohli^ue-aT^kd plain 

triangles. 




C A S E . I. ^ 

' , f.'t , J ,. ^ 

The Angles o/g and ogl^ and Side ol given; 
To find the iSide og 5 as, ;, 

c^l : ol : ,: olg : 0^. 

V 

Rule hy the SeSior. 

As the lineal Diftance ^8.30 on the Lin^ of 
Sines; ' 



Is 



^ 
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Is to the diagonal Diftance of 6.9 on the Line 
of Lines : : 

So is the lineal Diibnce of 26 on the Line of 
Bines: 

To the diagonal Diftance of 4.9 on the Line of 
/ Line*. '■-'- 

C A S E IL 

- . The Sides 0/. and (?^, and the Angle ogl given^ 
to find the Angle ()/jgr- as^ 

0/ : ogl' : : og : olg. 

* 

R u L-E hy the SejSior. 

IP 

As the lineal Diftance of 6.9 on the Line of 

Lines ; 

» 

Is to the diagonal Diftance of 38.30 on the 
Line of Sines : : 

So is the lineal Diftance of 4.9 on the Line of 
Lines : ' ' ^ 

« 

To the diagonal Diftance of 26 on the Line 
of Sines. =5 th^ Anlwer. 



I4 4 Case 



\ 
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Case III. 

The Sides /o and Ig^ and the Angle o/g given, 
to find the Angle or i; ; As, lo-^-lgilg^ — 

/, : : tans. ^-^J^ m M^J ^r, 
That 1S5 as the Sum of the two Sides / more Ig : 

Is to the Diflference of the two Sides Ig lefi 
lo :: 

5ois the Tangent of half the Sum of the op- 
. pofite Angles log Md lg,$ : -1 < : 

To the Tangent of half thfeir Difference log 
lefs Igo: 

And the half Sum ahd half Difference added, 
^ give the Angle log:. 



t 



But the half Sum left, the . half DifFereiice 
gives the Angle Igo. ' 

• • • 

Rule hy the SeSior, 

I (hall leave to the Reader to find put, after 
fb many Examples of the manner of Opera- 
tion : And flialf only tell the Stranger to Trigo- 
nometry, that he may work any of the Cafes 
abtove, by the Tables of^ines. Tangents and 
Logarithms, taking the Sines of the Angles, 
and the Logarithms of the Sides, adding the 

iecond 
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feccmdiliifi thitd together, and fubttadiiig t^ 
firft. 

Case I V^ 

*tht fedes Ig *nd |[o, and the Angk'o/^ 
given, to find the Angte^»^j as^ ' 

• ^<^. : *i^ : : Ig : /o£ 

Its Complement to i8o^ 

\ m - 

RixLfe i^ tie Sellor. 

As the lineal Diftance of 4.8 8<S. or 4.9^ on the 

Line of Lines : 

• » 

Is to the diagonal Diftance of 26 on the 
Line of Sines : : 

So is thfe lineal Diftance of I0.06, or^o, oii 
the Line of Lines : 

To the diagonal Diftance of 64^ 30? on di6 
Line of Sines. == the Anfwcr. 

' But ih the(e daffes, obferve. That thefAngle 
now found (log) being very plainly an obtufe 
Angle^ or above 90 Degrees^ therefore the 64.30 
muft be only the Complement to 180 Degrees : 
So that 180 lefs 64.30, refts 115® 30' tte true 
Quantity of the Angle lo^ ibught. And Note, 

wh^n 
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when the obtaie Angle is given, you muft work 
with its Complement. 

Case V. 

. The three' Sides of an oblique-angled plain 
Triangle given, to find an Angle. 

As the Side. /j^ is tQ the. Sum of the Sides ot 
and og = H.82 : : 

So is the Diflference of thofe two Sides = 2.0535 
to the Line Ic => z±i 3. 

This may be done either by natural Num- 
bers, or Logarithms, or ly the Se6lgr^ thus : 

As the lineal, Diftanc^ of lo on the Line of 

Lin6s : 

Is to the diagonal. Dlftance of x 1.8 on that 
Line of Lines : : 

jSc^ the linea^ pjftaiace of the Difference =3b 
2.053 on the Xmes : 

To the diago*\aI Diftance of 2.413 on.theiame 
' Line of Lines. 

' Secondly, Then the Side Ig = 10.06, lels 
•2413 is = 7.647 =» the Line g c , which di- 
vided by 2, gives the Side of thp right-angled 
rTriahgle j[ 5 =; 3.823, 

Thirdly, 
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Thirdly, 

As the lineal Diftance of the Side of the Trian-* 
gle 0^ = 4.886 on the Line of Lines : 

-Is to the right Angle osg on the Line of Sines 
(taken diagonally) ; : 

So is the lineal Pittance of j |j = 3.823 on the 
Line of Lines : 

. To the Angle Cor diagonal Diftance) s og ^=si 
51° 30^ on the Line of Sines. 

Fourthly, 90 lels 51.30 gives the Angle ogs 
5= 38^ 30', the Anfwer. 

• 

And thus, thpugli 1 have not profefledly 
treated on Trigonometry j yet the KuUs above 
fhew how to Iblve an/ of the Cafes in right* 
lined plain Triangles, ^nd elpecially by the 
Sp^or. I ihall ijiew next how to Iblve a Cafe 
in fpherical Triangles, and conclude th$ Ufeof 
this little portable Inftrument. 

2\^ote^ That in right-line4 Triangles, the three 
Angles are equal to two Right, or »8o 
Degrees y but in fpherical, the three Aur 
gles ^re n^ore xh^n 180 Degrees. 



The 
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The Angles srt ^=s 90^ 00 ', and rst 
30', and Hypotfacnufe 60^ 5 to find rf. 



= 23* 




As, 5ft : St : : rst : rt. 

R'u L E hy tbe^Seifor.] 

ITake the Ikied IKftance of 90 upon the Line 
' of fiinis: 



f • ♦ 



Set that a diagonal Diftance from 60. to 60 on 
" the Lines of Sines : 

Then the lineal t)iilance of 23.30 on that Line 

of Sines, wfU give you the diagonal Difiance 
ao.i2 = rr on the Sines. 



But 
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But it is not pretended. that all ths 28 Caie^ 

; of ipheric Triangles can be done the tieft viay 

[by ^his Inftniment, of wluch I have Ihewed 

the Ufe, C^c. much more than I have leen 

done before, and in a more natural Mediods 



SECT. 
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S E C T. VI* 



t » 



f*p^ 



STi^^ Making, Dcfcription, and Ufe 
of the Line of Numbers, er Loga- 
rithms, cotnmonh called Gunter's" 
Line.' 

L 'Bor ihe great Divijms on the firji Urn. 



■114 






t* •-? *^ ^ 



•^ k^ •^ 



1^1 









^^•5 a 



.301 

477 
jSoz 
.698 

.778 
.845 
.903 

•954 



MMtN 



3 

4 
5 

I 

6 

7 
8 

9 



•n 



^ ■ ■i l 



4 

6 

1 
8 

9 



^e 



^ ». -• 
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« 



8ii 



■m 






10 






-«. « 



K> 



0_ 






Z.i^ 



^ ; 

CI 



•o 






'A 



col. 

• : ■ 



u s'\ 






in*. 






^ ■ 




c^.. 



ig 



igl 



:.o 



45 






I 



5:^ Sq 

-I o 2i 



t^ 



• 



>i 









II. Fw 
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n. For tke fmalkr Divifiom on the 

Jirfi Line. 



^ a- S 'Si Is •* 'S 







.041 — ^- " ■ i.r 

.079 ■ — 1.2 . 

.113 -? — I.J 

.146 * i .4 

.176 • i.jr 

•204 ■ ' ' X.6 

230 - ■* 1.7 r~->i- 1.7 

*^5S ' "' ■ 1.8 — ^ — :^ 1.8 
,278 • 19 ~--" — 1.9 

And lb proceed with the logarithms of 
2. 1 5 2.2, 2.3, ^€. a^d 3.1, 3,2, 3.3, kSc. to 
9.9. And when you have thus fiiiifliad the firil 
Line, you may iet the fame upon the lecond 
Line, which beginnii^ where the firfl: eiideth 
(the ID at the Top of the fidl and the Bot* 
torn of the fecond being coincident) is conti* 

nued 
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hued in one right Line with the firf^ and hnm^ 
ber^d^ a$ you fee, firom so to ioo« 

Such as know littk of ^ogaritims^ my koUj^ 

That, the Log, of i.i ii &e fame with that 
of XI, i.i with tUto^I2, ^c: difti^g Im 
dexe& 

• ' . ^ J < • . ... 

• « 

l*htts having ^y (hewed now a tine o^ 
if umbers or Lpgarithms are made to any Ha^ 
di^ whatever; C^ [thft, a^Tyiqu fee, depend* 
on the Length of ^ equal Parts) I fliall giv^T 
Ihis fefthe*;^ ■- '■ 







It is a X^iQe iiivided. into twi^e 
j^arts. irhe ^rft 90 i^ .^om x toxo, aiid the 
iecond Fart is numbpr'd from xb to xoo. Ah4 
if you reckon tl^firft Fart xo. 20, &^. to xoo^ 
then you muti: fuppbl^ t)ie ieco^d Part from 
xo to too, to be lop to tooo^ i3^. A» witi 
lippear Blather in'/ \ 



f^ 






H ^tt rtv 



;i i; o 



•. '.'it I •.,'■. 1 j; • '.)..'/ ;,. i . ' 11 i,,0 I I 

III. The U/e bj tl^eLwTm Mufti fJ^^^^ He. 






(QUESTION I. 

U^ba is the produSi tf 9 times 8 r 



Extend the Compaflb £rom i to 8, and the 

the lecond 

.1 r.- : K 



,lame will reach ^-om.o to 72 in 
Part •, ' ,. 

^A^ w tbe Pr6du£i of 20 %;4ft t : ' 



Here if you fuj^poie the Beginning of the 
Line 10, then 2 b 20; to wlutli extbnd the 
Comp^es, and the fktue patent wiU reach ^om 
40* ^o 806. Or 'it niay oe done tiabft plainly on 
the ferond^l^art' of the Line. '* 



If bat is the Cbhtent of a P tank ^bdfe tength is 
4 \^ and tbe Breadtb 1 -f ? 

Extend the Compaffes from t to eithef Di- 
menfion, and the fame will reach from the 
other to 743. 

* A 

QUEST. 
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« • . ' 

fftjw many fquate Ret is there in a Sahli 
whofe length is A3;j; Pb^^ and Breadth 2.$ 
Rgt/ 



p * • » * 



• . • • 



; ^jftefid' ttte 'Coffl^ailes irbin i io ±$, and 
tiiir Vaind ; Btcent >(rili readi froth 23.5 td 
58i 



»' « J 



U^bai is the thdu£i .of*}s. 6d. multiplied 



> . ■>» a 



> I • 



Tlie Poice in ^th bdng put in JD^^imak ol 
a Shilling J then the Queftlon^ will be to multiply 
7.5. by 3.75. Therefore extend. the G>mpafle^ 
firom I to 3.75, aftd the fame Extent will reach 
from.. 7.5 to z^.lZSf <»* 28 5« ij^d, the true 
Aofwer: As appears plains tdt 3^.;^by 7^. is 
21 X. and the Fradions multiplied^ make the 
Produd a8.i2;^ or 7^. I'^d. more. 



/• 



.ill 



.it 



« JL t 



i: 



) >i 



» 



A t 



Ml 



IV. Ji&# 






I 
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IV. Tlj^Uft tffhe UHe .cj[ Numbers in 

Divijitm* 

What h th$ Quotient rf 72 diifided ^ 9 ? 

^Aeod^ the Compafles &>m |i to 9^ an4 ^^ 
iTa^mc Bxt^t Wili reach Ink^ ward fn»i 72 ta 8^ 
tiic Aniwcr . And this is the Rule for all. 

QUEST. IL 

What is the ^uqti^nt of 800 divided hy. 40 ? 

Extend the G>i^patfes''fr6m i to 4, or 10 to 
40, and the fame Extent wi|l reach firpix^ 800 
b^wilnT to ^i! == the Aniwef. 

• / f • I • . . • • • • . r . I 

.' ■ . • • 

f ■*. . * ♦ 

» , / •.71' < "' • 

<^tj E g T. Jti. . 

TBe CottteM -cf d long fqHare' Piaitk or B6drd^ 
' « 743'flH the Length is 4 ^ j md is ibe 
-Bream?' ' " •• '■'■ ' ■ " " " ■• 

Extend the Compafles fcom 1,104.2^5, and 
the fame Extent will reach from 743 backward, 
to 1. 71'. 3=5 the Aniwer. 



;t .^ M 



Q^UEST. 
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<iUEST. XV, 






t ». I. . . J • V *. J 

^ Table etmtains 58.7; Fest^ and the Si^eadtb 
is Z.S Feet; tf^at enilfii^elB Lenpb of fueb 
a Umg fymte Tab^e or ParaHel((gfan^? 

Extend the Gmipallb from i to 2:5, and the 
£une will extend backward -fto^ '$%^$ ^^ 
W\ = the length, or Anf^er,. ^ , . j 

Q^UEST. V :2t J . i 

0fere are two Sums^ eontainit^ eacb a certain 
Number of Shillings an4 Pence ^ wbicb being 
ntultipiied Ugefb^r^ produce a8^ j :d. |. • CMKr 
ofthf Jbms is 3 Si j d. : If^atif $be etber ? 

. ;.^^ the ComfdlTes firom x to $.^5^ ^d 
th;;lame Extent will reach biiclcward fro# 
9».izS to 7,5, <W 7^. ^rf- The Anfwec, ": 

- ^ - ■ 

Notfj Tbefe five Queftions above in Division) 
prove thofe five in Multiplication : I (hall 
now procted to £>me Queftions done by 
Multiplication ^ piirifion ^ or ihew^ ^ 



' 'i . 



rri;; .¥;j ..-■ . ' V. ?V 



4A 
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« 

V, 7'h Vfi of: Dife.tiae^^iNumbers, in th 
dire& Kuk of Proportions 



\ c -^ 



\QUEST} t 



* * '% 






What is iie ^h Proportional to 13, when it i$ 

' Bxtetid tile * t^mpaflb '^om 2 to 6 in the 
firft part of the Line, ah<f the &me Extent "^ill 
reach from i j to 19, the Anfwer^ in the iecond 
part of the Line; .. . i 

O U E S T, II, 

Sufpoje leo h' in proportion tofome Number^ as 
%o #5Y^ 8a, what is ibatNumhorf 

' Eictend theOmipailes from 30 to 80 on the 
ArftDne (calling I, ie j i, fio, €!<:.) and the 
(ame Extent will reach on ttieiecond LfM 
from 120 Cc^^Uing 10, 10©; and 2 of th« 

iiiiallcr Divi0pm «o) to i»o very plainly. ' 

I < 

» 

Q_U$ST. III. 

/^<» « /i? Jnterefi of los Pbmds for a Tear, 
at tht rate of 5 per Cent. > 

Extend the Compafifes backward fit>te iqo 
{calHi^ 10 at fh? iTe^niun^ of the <wnd Lii|e 

' fc). 



fi>) to 5 on tl^ie firft Line, and the fame Extent 
vrill reach backward ^<m. ^^^, on the fecond 
JLine, to 8.25 on the firft Line, which is 8 ^oid 
ji qu»r^r, or 8/,^ ^s. » ib^vtf^e and plain 
Anfwer : ' .1 

. Qria$,crci9 : 50 ii- i&f:: 8t.j:- 

But bpcau^ t^ ][QtCTeft 1$ hut a lothFart.of 
$0i I thorifone u^c but; .a j^pth of the. 4th 
Proportional 82.5, which is 8.25, or 8/. Jf J* a« 
is faid before. I mention this, that you may 

iee the Lines agree yritb |he Deicription 
above. V \ -'' ■'''' "^ ■- ^^ 

QUEST. IV. 

>• ' ' ■ ' f \ 

.« . . . v^ '•/ 

fTbat is ^be Intereft fcr Half a Tear^ of 
Siop ios. at the tmlcf 6 per Cent? 

Extend the Compaflfes backward, from the 
beginning of' the fecond Line (calling it 100 
as before) to jf ([which is half a Year's Intereft) 
in the firft Lind, and the fanieBttent reaches 
from 330/. 5 J. on the fecond Line, to 9.915 
on the firft Line j for, .' 

A5,.i(io ; : 30 ::• 330:5 ': 99*15 
A loth of which laft is 9 A if 4, 3 t ^ 






M 4 ' r Q^U E S T. 



lit JMatiitiidtkalMkrxiJkLi 



I » ■ l.i " »*./ 









O- 



If 56^1b. 4Sil^€^ \\% Shillings^ lAhM dH 

• the iizlh.coft? 

Bxtend ibf^ :Compaffes Jbom g^b- to ii^ on 
the iecpnd Line Cc^lling lo, loo, &e.y and 
the fame Extent will reach fctimiiz on the 
fpcond Line^ to 23 on the firft Lihei fo Is 23 s. 
the Anfwer. 



» y. • » 



' »•. I 



VL 7%eVJicff the Limy in the Jingle tij^k 

pf ^rop^im Reverje. 

• ". " * 

Q^U E S T. I. 

• •• . • * ' 

• , i , * t. i ,...»♦. 

jHbit? piM^ Stiiff. (f i ^uarfers hjroad^ wHf liHe 
$ Tards of Ootb that is f garters broad? 

Exten4 the Q^mpaflb froin 3 to 5^ and thp 
iamc Extent will reach firbfq, 7 (al| qn tlie firft 
J^ijip) to ut on the fecQn4Line. , 






qyEST.: a . . • 

kfoT^ tamy Tard^ of Black Chthdf^ff ^farters 
Kioide^ will banz ^ Room that is 46 Tards 
roMii, ttttd i^ Tards bif^. 

"^XktoA the Compaflb from 7 Quarters in the 

If ft Linp to Af Ya% on *? fe^on^ Line, an^ 



the &meBxtent will reach £rom 16 Quarters 
high^ to i65f (the.^rft on the ftrft Line, 
calling I, 10; and* the 105^ on the iecond 
Iineg^fyp|K)flDgi6feobeti I'ccr: \ W 



<iU^ST.^ lil;^ 






'■ what int0 ftid tJbgf v;ei£^i ' ' wbeii the Bttjha 






Extend the Companies from 45. 2 i. (or 50 (i) 
(9 ^^ and thie fame l^xtent will, reach %iipi 
6s. ^d. (or^jfrf.) ^o 13.5 Ounces, sssthie 
Anfwer. ^ * 

Jfa cevtain J^fanlky of FrchfifiML'^ltfyfWj^ 
Mm for 6 Months^ bow many Men will the 
/am ^ant^j^ fimfi for '^ M^^ v 

Extend the Csmp^fhs from 7 oc^ t|ie.fi|ft 
Line to 40 (calling it 400) on the iecond Line ; 
9nd the fame Extent will reach from 6 on the 
fir& Line to 343 CfireJ on the iecond Line { 
whi^h4$ the Anfwqr* 



.\ .» 



I . . t • . ^ 



V > 



Q:\?B8i:. 
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'dXJEST. V;'- • 

l)r / i;^ 2oo1. fir 8 ildMi^il^i i &(np hi^ mjt 
I5P 1. 2^# leta me to retaliate my Favour^ witlh 
cut Lofsto ehkvr Partj ?, j - , 



t ' I 



lExtmd die Comp«frci/£r9i9 150 on the 
icGond Iiioe (qdUng f^ xe<>^ &f ) to 8 
iMonthson the firft Lioe^ wi the iame E^O^t 
will reach fipm 200 oq the ffcond Line^^ to 
I o I Months on that Line. =s the Anfwer. 



» • » I 



Vn. 7i&^ ' Vjfe of the Line of Numberi in 
extroBing the Square Rooty 8Ccr i' 

If the Sum be 106 of inore, whole Root 
you would know, do it by the tipper or fecond 
lAjbe ; but if lefL do it bv the firft line. 



(V 



■ ■ 



And if you point over Unit's Flace^ and fo 
#ver every other, the Points will Ihew the 
yiacesthat the Root is to^h^vci ' '-' 






' Q}i E S T. I. 

* . * * * 

IV bat is the Square Root ^/ '40000 ? 

Fix your Compafles at 40000 (calling 10, 
1 0000) and take Half the Diftance between 
(hat ^d^ip', which will fall at 20 ^ and becaufe 

by 



, jf ' MAthmatkMtM a k v a i. 1^7* 

hy the Rule above, 40000 would have three 
Points Q^px y ijfi^ot^ dpi ao 9(i^>e z^Q^ot 
b^ve .^iturc^^ lW(^ ^x^fy,\%l^t^ lb* 3(^jc«[ 
RpQ? of ' jipoQQ^ foimd . wiy . ^UkAy r *b4 



\ 



Q_UE$T.; P:. 



, * *. 






IV bat is the Square Root of 144 ? 

Take half the Diftance between 144 and 10, 
which will .ftHat IS, the^0P*> -And if it wo* 
r«qu^ja jqiUtt^ tny Ku^iiheri. extend the 
CompaiTes fVplii 1^ or tp^ ,8^ la.tlottt Niin^^ 
and on that Point turn the Con^palles, and the 
i)rfier PDhit*/w!il 611 oh liie fflfuare required. 
Thus, " ' '-*^'^ ■ ' ; ■• '■' ' 



..-, f 



1 > ii> 



^i&^z/ /i ^i&f Square Root qf aoo® ? 

J^Ttend the Compailb frwi io, callif^g It 
xoo, ^c. to at> or 2qo> and giving the Com- 
pailes a Turn on th^t Foot^ the other will ex« 
tend to 40Q00. 1 

ffavinj^ any two . of the three Sides of a rights 

angled plain kr tangle^ tofipdthe third ? ,/is 

fuppofe the Hyppthenufe be^ 50, tb^ Safej^ 

and tb§ Perpihdicular is required? 

By 
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•;•!■•• ' : :/ c.<: 



I 






' Bjr the laflr Rli% fquare 50, Which is 12500^ 
wtAicom thaC'l&k^the Square of 40, which is 
i^o, and tiie Reftiainder is 900 ; to which iet 
one Foot of your Compares, and half the 
l>i(hinceto xo is 30. == the Anfwer, or Ferpenf 
dicttlar. By 47, x Euctid. 






<^U E S T. V. 

Suffofi the Ait a ^an EUipfiSy df 6th$r itregular 
..Figure b$ 51^.25 $ Mnd I wou^ know tbe Sid» 
-r Y. u JSquah^<^uit49Sth0 JSWpfii f'^ 

r ^ . * , » . ■ 

1^ ^ooe I^odeof tfaep>mpa{i^ (ash^th beeq 
taught) in the iecond Fart of the Line^ 4n(l 
take half the Diftance thence and lo, which 
Half will &11 at^ 23.5 the SIdrof the Square 
required. 

yUL T^d U/e df the Line (^ 'bkmibersi in 
-i extraSi^ the Cuhe^Roet: • 

Q^UEST. I. -^ . 

If^bat is tbe Qtbe-Koct «f i^jiS? 

Extend the Cqmpafles on the focon.d Lin^, 
'(:attii>g lOj loop, to^a third of th? Diftance 
between 1728 and xa; then turn the CpmpafTes 
towards io from the 1728^^ is ©qe Third of the 

' ^ piftance J 



I . ^ . . • . V #i 
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I)iihbi|ei and again, die iecond Turn, er two 
Thirds, i$)the Cube-Root £>iig^ s la. *: . 

■ • » • . I ' 

i^pr^y If tbeSum^ whoie Cube-ILoDC yon 
know, be looo or upward^ do yom Operation 
by th«r ftcoiui or upper Line ; but if lefi^ by 
thefirft Lkie» 

And ^ypp I^<>uit over tFaitV ]?lace .of ,tbe 
Sum i^ven, 19 haye its Root extra^edsiidnd 
oyer, eyqry Third, the Points i will fliew , j^ 
Pbc^ that the koot will coiifift of! 

Q^UEST. IL . 

By die Rule above of J^biiltidg, ic is^plaitt 
that the Root muft have two Placet; fiiei^^fere 
letting yoitt*^ Compiifles-at 8000 C^lii^ that 
10 at the beginning of the fecond Part of the 
Line 1000, &^.> divide the Diftance fiomthat 
to 16, iiito three eq[ual Parts- thb Eiid €^ the 
fecond Part next 10 frOmSoodls io^ tfaeCiibe^ 
Root required. 



ft » ■» i , « • ' » 



"n* 



\ ^ r 

',r: O U E ST* 111. . . ^ . •, , 



fm/ 



"^ 
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If yon exteA(ivt!^^<Cb^iMiir(l ^m thb b<!> 
ginning of the iecond Fait of the. Line to 20^ 
f^na® fittfr G«oQ]Ki0e»; awq Tllriw;< the firft will 
«itiMiid.^lMii..ap vt!» 4a«> *K Uie 3Si¥iv<l of so i 
and 1^: fflcoodl' TwHT will ^^jaes^iseA 400 ttf 
8000, = the Cube of 20, or zo:i\Sttiti 409:] 
and thus miiy the Cube-Rooc of any other 
If lAiitSkr be^dVed^d 'b«* thrt. Tb«r,' ai IHthe 
ikfl^ampk; b^KiMte the Itocit ^nfiffidf two 
fflrixii^ eV<»y'*rkJt« >>f t^ t6^ia!S^>m\ ift^ 
creafc by 10, ^ the^^ig(lrt it=ektrtidi't6: 1^ 
tbat 20 is made 400, and 400, 8000, €^c. 



t > 



vSpbfre rf 'tbe:.f4m..Mm9r^.ieJtofib.yteiflihii^ 

V-U"- '■■• ■ -f-l . '. •" '. <. } ,cj-f . , 

o,-£««i|d fhe^oB»j#»from^^jtq.j^.Cube 
of jj, iwJMcb is «M>;*Wi .*^ ^ fiJ«|c«t witt 
reach firom 40 to 154.) ferh 1 



.i^. 14^»^.« 



Then (et one Foot of the Compafles at 
154. J and two* "I'hif ds of the t)iftancc from 
tl^ to one backward, wiU iall at ;5.}6. The 
Anfwei;^ , ^ 



And 



A Mjithemdticai ManOal. 175 

And <b mudi for the U& of the Lio^ its 
i-D«ferydon -^kI Making ) whidi w awn fiill^ 
and am{^ dun has been done, I believe: 1 

And it may be noted. That as the Weight, 
ib the Solidity of Spheres are in a triplicate 
Ratio of thqrDianKttrs.. 



SECl^ 



,176 . A Iiatbmdik<^ M A f» u a t* 




SECT. 



Myftcrious CufciosiTiEs i» Num* 
has 5 w^ Kumerial Novelties* 

t ROPOSl T I ON 1 

H £ R£ 13 a Number ctmlUHi^ 

of nine Digits j which btii^ mul<i 

tlplied b/ five different Pigit^ 

each f^ the five Frpduds fhalt 

have the nine D^ts in h, and 

neither more ivjr lefs ^ and the Stun of the 

five FroduAs Qiall coptain' the 9 Digits and o, 

which are the Chara^ers Dy which all Numbers 

whftlbever are expr^led. 



A' J 33 



£x AM« 



1 



JMikb?mitkalM^vVJ^» ijf 









heme 

>eacb 

tbe^ 
Digits. 



^ ' • ' 1 i j» Ti « 



• r * 



7n.T~ 8^41975*3 

8 98765431a'' 

- ' « \ to-* 

32098765x4 s Sum, 
— ^[orpOigitsanA^o. 

♦ ^ . . ... . .1 . . ' ^ ^^l 






: , ,P JEL O E . II. 



f, • 



^' ( 



Tl^e is % Number coi^iftipg^c^;^ Digits, as^ 
the former, but ^inverted j . which J^ingipulti-; 
plied by 5 diferent Digits, e^hojf^the 5 
dudks will have in it neither more nor'lefs tliap 
the 9 Digits an4 jQypher j or eich of the Pro- 
duds will have'^inr it the'^me Charaders that 
were in the Sum of the Produfts in the laft 

"' r? :;7/.* ilofj:; >/ -: ": :yii, b.i/' • . • '' ■'"' 



• < K ' 



^,: 



I7t JiMttHmgHctiUmi^Ati 



BXAK»ft^fi 



The Kiadwr propoled il *— *> --^ ^6543^ 



Which inidy:,.. ^ ,^ _. „^ 

tacb 



"7 — : 69i3^«oa47 



4 39^0617284 

?Irr:: — 1975S08642J 



digits 
pber. 



^0(1 lii€ ^iuqtv x)f dide Produds hach they 
Digits and Cypher, except the 8, which it fplits 
into 6 and 2. B^ if the Namber {uropounded 
be multipfied by 9, die Prodod will be all 
Eights, only .one Nine. And if diat laft Pro- 
du^ be added to ;die l&id Sum, that Total will 
have, the 9 digits ag^, except the 8, which it 
£vi4et into 5 90A §/ 

• • • » » 

•f JLOP. lit 



' • f 



Jft Ntmiber cmfii^tiig of. tiu:^ .9^ l>igits nati^! 
rally afcending, being divided by 2 and by 5^ 
will exhibit 2 Quodents each, having the 9 
DigiM in it : And the Sum of tho& two Quo- 
#tni^ hiih aUb yvit the 9 Digits^ and no more 

not 



1 



Hot U& (allowing a o, by way of' Decima^ iri 
the Dividend^ 

• ■ * * 

if) ^^i357;8^ik6adJQ^ 

1*116 ^iti,<^\»lii(^ Qttotientsiis s* 864i9'75a.3^ 
^hicfa is jitft die 9 Digits : And fhe like wiH 
ariie fram no ether Divifor jl 

If die ^IKgits sttfocedi^ ^fcending, a< fieCbKt^ 
be divided by 4^ tbe Quotient will be the 9 
Digits and o } wfaidi i$ aU^die Chalraftars tiac 
jiny Number is expreffible by, and which will 
arife fitun no M)ier j>rgi&Bt arhateiref , iiiott 
or iefi. 



N« PROP 



' ^ M *^ m '9*' '•'* 



1 80 ^ Mtiifematical M a n a iL 

< i T .1)' ^. . • 

PROP. V. 

If the 9 Digits naturally defending, be divi- 
ded by 2 and by J, the Quoti^qtst wjiU-^fac^ 
have juft the 9 Digits arid o j and: the Sum; of 
thofe two Qjiodents-will aUb bjs_the 9 Digits and 
Cypha", or all thir Charadcn by which any 
NvBlpfaer may be eiipre0W. . (_ 

Now this 19 the more f^cange^ (^^^ S }^ 
a prime Number,, and no Multipre of any. 



Example. 

a)98765432i(!493827J^5 =^ » Qpo*- 
'5)*- - -,- - i975f3o864e«?7 «;<^oe. 



f r ». 'c 



1 • /-, 



Siste of QttQdenks^6$i 3580247 ; 

r'r.-i .- ^;!;:p r' q P.- VI. ^'^ ^^ "•' 

And now I am upon the 9 Digits y it may 
be obftrved, that if they be multiplied any 
way ojie in anqtjber, (or, as. ow/a^dj.JJHnbled 
together)^ the laft Produd Ihall hbWever exhi- 
bit all the Number of Changes that can pofHbly 
be ranged on 9 Bells. 



Exam- 






Exam p ^i 



*. A« 



Bclb ' X 

Multiply'd by z gives a Changes 



2 by 3 



'•■f 






4 - 


*' 24 


5 - 


— '^ 120 


6 - 


— V 720 


7 — 


-- 'V040 



8 — 40320 

^ [Bdk, 



PROP. VII. 



V 



• « 



By placii^ 14 Figures to the greateft Advan* 
tige, there* xtiay be ihewed ilot only the Nam- 
hnv to be multiplied, bat^sheProdudsiiificieiti: 
for any ^l$iplUatiM ^fiilf. ; 



^ rf \' 



* ' > .% 



This Method, as a Curiofity in Numbers, I 
cbhtrived' about foutteeii Years aga^ and as 
follows, do give an 



« i,» 



N-3 



Exam- 



j^ 2l£iplbemaiicai M a n ir a u 



|S t i M p L e; 



• ♦ . !• 



\. 



1^ 1-8 6 . N 



« 4 . > ¥» 

4 r.t-.^ - •• Ip 



.. ,.1 



of 9 times 8. 

, 8 tifoes 7-8^7 is .30 & 20=50^ & 2^},or^=5tf 
j^ rioics <J 1 8 ft^ tf is jA $( |oaiF4P» &f *&♦> 018=48 

And ib aa ' 

Alfb to fquare or m^tipl^ ^ny in (he Midflle 
by it |?lf, as |. 



• t 



jiMithamkalhtA'mvAi;, tff; 

In the Middle. 

Againft 9 flandf 40, doubled if 80, & the i by i ii i^t 

» « 

8by9-8 ^30/ ' ^0,&(heiBy2i«4ssff4^ 

y ... 

And ib on. 

PROP. Vllt 

Ifhe Number 361880 m^y^ilf^ xo«)tinu^ 
divided by a dificrent Digit from x to 9 iiidu* 
five, and tlo tLctoa&ider fliaU be a£ aofcf die 
Dividends, ivhich cannot be (aid of any other 
Number. 

^06288o(|i8i44oC6oi43oCi^tso 

«) 7) 8)9) 
5)i5i2«(3o24Cjro4(72(9(i Quot Rem. o 

[of all 






FIWOP. IX. 

The Sum of a» infinite Piogrel&on (whicb 
may be thought very unaccountable) may ba 
fernid in Numbers. 



1 



1 84 J^dubenMical M K^kwAxr^ 
Example of the SATes^^oic. 

ad infinitum. 
Here the Ratio is 4 : Therefore, 

.V'} •?( h '. 

As the Ratio lefs i ; 

.I'iiV ' u il ^ 
Is to X c : 

Thus. . I ^ ,,7>r 

$ : I : : 768 : 256 = the Sum of the reft 

•^T** rtjbfte the firft Term. 



^^ 1024 ^ the^m of all, the* 
the Progrefefeli^'iiaii been cohtiAuetf toioopo 



Tcrn^ lower. 




r (i^ 




-- .• ;M r^r.' 


,) i;.-.:-.. • 




% 




PROP. 


X. 





A Perfbn comils^into a l3oA:(Mler*s (who was 
an Acconiptant) and asks the Price of a Bpok^ 
-Wliich he was told' was $$. : fittt lib 'nor wiilihg 
to* give itj the- !&ookfener told ^hW tllere wcre^ 
J 00 Leaves in it, and if he' would -gnrfe a Piif 

(pf 4 Raws a Penny, apd 1 8 to the Row) for 

• * * * ■ •. 

the 



the firft Leaf, 2 fi>r the fecond, ^c. ^ 100 iiu 
dufiViiv'he^ihaul^I^hiveitheBoik: Wliictrtlie 
Buytf^'WlHingljA^HP^ting, thei^daliieiWfts oeom- 
puted by this Rule in Prorareffion. 






Multiply the laft (here the xoatb Sttmi) by 
ibeJLatih i!; aia from that dedMt Hbe firfi Sfirm 
(fiew i>iVr/^ HfkLetttOMcMr if Ae Ratio, Jefs' 
t\ and tbe^ j^ofP'ts tbeJSm if'dliibg iirm tf 

tbe Priigr^gmJ^''^' "' •- ■" '•^' 

joi -. • i.i y '■ • ; r 






. »; ,., ,' ;... j\. . [.;, j^.^ • ; , ,j ;,; ^^ y 



Si . A.w 1 I 



^ ^; MuWl^icgtj<Wj jh^MpthrT^^ is. jOqusd t^ 

Which inta«^lik^b5^% and 1 Citibitfd; giv^thb 
Sum of all the Termsj equal to. - ^f 

1267650600128229491^96702205375 P/nx. 

^^ ' [Reftsx5P/w. 



I. 



Which divided by 72. the PinT for \d. givis, 

equal to 

17606258^336503x86131898655630 PetUe.^ 

[Refts zi. 

Which divided by 12, gives 
X467 1 88 1 94708^9 8 8443 248 87969 Sbilliugs. 



I f (f -'jt Mitkematkal Ma n« aa. 



• • %. I « ,/ 






Whkh rcdu^^A Jrw^ Bowid V fiiva the Sum 
.. to hatMid':fiMt^ Book 1^ 

\l«V. " ' " ^ '^ A X* ' \ t » .« S»,. » 1 

, A Sum ife siif^^ that McpBrnt^ JB^i^Uopof^ 

he iii&mi^l^.b«j^^ <Wi^.«t foniucb of 
the reft as would not be inc(HifiI|G^ with hi^ 
living out of M. Fields : For, according to the 
Computation <£ <3tfo^o«o^droi bf People in the 
World, it would lumifli each with an Eftate of 
nl6re4liatrk^^|i#^3^ &woii»^ 

derfttljbi^ juaojedibfo .does diis. W^y: of computing 
increafe fmall and inconfiderable Things :' As in 

fkh h^nt^:6vm .« Pio^cprr^^sipbimrc thair 
the WorUifefipart^r^ ; . :m j . 



f • 



* * 



V ; « 



P R O i?. XI 



^ ARowof Decimals infinitely repeated^ and,, 
u you pleafe, Tnt^ers {Prefixed,' may be multi* 
plied Jby the like, and the true FroduA is ^n 
hibiKBd \xf jsr v«t9K f«v f i^^es^- Tlto% 






Multiplf 



;{■ : 



y i 



A Mithem^cal M a k i a i. i S^ 

Multiply 5-y33 J3333 J^ JJ^> ^- " 

bf (64666666666666, &c.. 

■ ' ' ' 

3.20 I add thcfe xai lb iq^'s^.&a^ 






8a.o 5 

Produd = 3SSSSSS5S5, ^*- 



? R' O p. ^ 



w • J » 



f f 



Now^f by«f is««Pr.»«f ! • 

Which 3«| is -sVi' .' 
Of «K ,95,519 ifq^nted if^ Jii(6rifim;^ as bdbra 



- l^s. li a Guriofity winch I have tme latdy 
cxmtrived, biit is y(t more brie^jr done under 
thenetc Propcfititm* 

There are thret purioui Myftefiet in iht 
forgoing Prapofitm. 

Firft^ That multiplying only the FiimcV 
?^cc of the Pfcinoaly infach Fa^T ihoiiia b# 



1% ^ . JifyfiifiptatMi'MAVV^^' 

made Tufficient, by adding s, to give a Num- 

ber, Cas h«t J^a :) Wh^<^, . .:-:';: 

Secondly," Being addeci from the ^ght Hand 
toward the Left, ihould ^iyje the* true Produft 
(ks hfcfe^ § ^ncf 5 Ygpeated j)^ ft being contrary 
to the general Rules glvf^^y^ ^IL to add Units 
to Tens, and tholPtb^igurcs ,art the Hundreds 
Place, ^c. And. - - 

Thirdly, That the Sum of the two laft Fi- 
gures in the Line'fii^hll^ bS £ Repeater in the 
Frodttft. 

If Integc^l ^and ^Decimals:: iiw^repeating Di- 
gits in the M^iltiplier y ax^ i^ y^. multiply by 
one of the Repeaterisi ^nd tKe '^roduA from 
the Right i^tnl^ t<mrd tlie:^!^ ^b$ ifddttd, 
and the Sum of the two laft having Tens added 
tp Units, jthf?,5HR wHi!?^ / ^'"^-SfB^ting Dcci. 
mal of that fEjio^u^..,: #4 ^ :n»ny of that. 
Repeater as 'there are Integer^^laccs ui .^tib^^ 
Multiplier, being put toward the Left Hand of 
the Point, you have the true Produd:, by ma- 
pTig bhly we Li lie t)efore it. . 



• > « ■ 






• • V 1 



^ * > ' '. 



^ . ^ « * 



A iidmfnatical Ma SO a L i %\ 



Example. 



^^^'M^^iihi 



t • 



> t 



}'■<. ilfil '1<> 4«^ 



by 666«Jde66Si5$iK0(}9^^J&^ 



' J » 



S2S9:z6 Add the&SJnits to Tens, &c 



Prod. = $621 39999-99999999999999, i^c done 
[by 85 Figures. fewGV«<biin ^ common Way. 

in this Example^ (b^fides^flie tHrfeliMyftcries^ 
under the laft Propojitton mentionM) here is a 
fourth; /\e:'inTfat^ere*ihcha^- always be fo 
many repeating Digits toward the Left Hand 
from the Point Cdf €h^y(ame kind as thole to-> 
ward the Right Hand of it^ as there nxc Re- 
peaters to^atds the'L'ci/f-Hiaiid ot the l^oint in 
IJip M«lf^Rlier. ^ : 



. Jri^W^. RMX^nec ^ JB^ampUund^r'^ the i ith 
Propofition might have been done (notwicbftandr 
ing the gteat Nymber' of l)ecjm^ls' in each 
Fador) by ihaking^nly.one Line jQnftcad of 
three) befides the Produft. 



r[j;..j . Tr'.'rrv /; . ':. v^^s^"^.:;^.. i 



, ?ROP. 

' ^^ • • i t 



.-T' 



1 



PROP. xm. 

But i/tbe Multiplier ware repeadqg Integef^^ 
dwn tiie firft Line muft be added in another 
IVay toobtonite ]^od«6t 



• » - 



AddtUs ^i$^9i$ 



T" « ■ ■ ^ 



36aio|786 = Plttdua. 



P R OO 



•;« -I 



TheProdudof ss^^ai 



To which adding the Pro- j 
doa, as in this laft £«- > j6ii o«f 86 



• ' I » 



t • 



The Sum U ss 362i39999.999^,£^<;^ 

-yAs in th? Example above, which proves botb 
that and tKcfe to be true. 

Herb 



Here to a4d the Line^ I fay 6 : Then 6 and 

2 is 8 in the Troduft : Thdn 6 ahd 2 is 8, and 
J is 17 ^ 7 put down: Then 1 I carried, and • 
6 is 7, ahd ^h 9, and 9 is r§; knd 5 1$ 23 ; 
but down 3, and carry 2 fThi^ni bccatde ybu 
iave added iis many as there af^. Places ih/thfe 
bivilbr, leave* out the 6 in * tfnit'i 'Place, and 
iay, 2 carried, and 2 is 4, and 9 is 13, a^U ^ 
is 1^,. and 2 is 20 ; put 4^wn o, and leave 26 
out : and fay, 2 carried, and 9 is 11, and j; is 
16, and 2 is 18, and 3 is 21 ; put down i, and 
carry z : andfay, 2 anl gii 7, and 2 is 9, and 

3 is 12 ; I put 2 down, and carry i, and 2 is 
I, and 3 is 6 ^ which put i|i the Frodud, and 
3 is 3 there. 

The Procefs here being a little intricate, he* 
eaufe new, I have dire&ed you through the 
whole, proved as, in the forie^oing Page. 

2\rt?fr, That this Is done by i'8 Tigures In.^-^ 
fewer than the common Way- 



» r . 



.PROP. XIV. 

.» . •■•:'• , . .. VI , , ., . • -. , ■ 

' How to Wid idl trnnecdfi^ d» 

bpcraticn and l^oduft, when ^crekrc many- 
dedmal Wades in one or both f s^cfcj to befnuK 
tiplied together, and yet to •give, iwt accurate- 
Re^ngle, as by the common Way. 

V . E X A M- 



I 



r 



1^ A MaixeMitkaf MgiJf V A t. 



X A M. C! L E L 

« 

. Multiply X.2S456 by 9.976^^4, io that there 
may be put 4 dpcunal Places in the Produd, 
and yet th^ to be asvaW^le as if the wholQ 

Favors had been multiplied, in the common 
Way. 



T . 


''1.23456 **• *■ ' " 

9 


i 1 • 


-'.'' 45678-9 •' •• ' 


» . 


^ ..' IIIIIO . .%.:' ::■: . ' ': . ' > 






^' » 


• 864- •' ■ 




74 


t 
^ 1 






•• . « • 1 » » » • ... 



^ ' 12-193 t^'thc true Produd, 
with fewer Figures than die cp^fimon Way, by 

2om37- 



Example it. 



Multiply *I234j: by \9876jr, and to have 4 
Decimals only ii^the Produft. which (ball have 
4 places nep(tthf Point Cwhich in. moft .Cafes, 
are :|i#cient) as tr^M^^ if all had been unne*^ 
*c<^ily m^iltiplicd. > • , . . 



• M« M.*.* . 



1234^ 



J Mgthematicai Ma kv a i. t^j 



J6789. 



turn 



Hit 

99 



[Figures in 30 fewer thadtfieeominonWky/ 



V k 



NotCy 1. In this Way of Multiplication I 
... vert Jtbe Multiplien 

-> - • • -. „ • 

a. I put Unit's Place thereof under that de-. 
cimal Place of the Multiplicaxid which an*- 
fwers to the Number of Decimals that I 
would have in the Produft. 

|« I onJy multiply the Figures which iland 
oyer that Figure I multiply by* 

jL But i cQnfider what would be carried, if 
two, or at leaft one of the Figures next 
the Right Hand of that which I multiply, 
were multiplied. 

5. 1 place the.Surplusabov^i6 of each Fi- 
gure, whidi I firft multiply, one under 
another, all next the Right Hand, and 

O - . not 



1^4 ^ Mathetnatical Manual. 

not a Place more toward the Left Hand^ 
as in the common Way. 

By theft Notes any one, I think, may perform 
Multiplication this Way. 

PROP. XV. 

To know the Chances that may be thrown 
on any Number of Dice, from i to 6, is as by 
diis Stabk o£ i, a, 3, iSc. to 6. 



m ■ 
Dice 



TABLE h 



3 





a 3 


,•..4 


5 


6 Roots, or Points 
[ononeSkk. 


• 


4 9 


• 

16 


^5 


' 3^ Squares. 




8 27 

• • 


m 


1*5 . 


V 

21^ Cubes. 




16 81 


i$6 


d2 5 


1x96 Biqoadrates. 




32 245 


1024 

« 


3125 


7775Surlblidi. . 




1 

tf4 7*9 


40^6 


15625 


4(r5$(^ Squared Cubes. 



The uppermoft Figures involved, produce the 
Powers under them. 

The 



ji Mathematical Manual. i ^jj 

The Right-Hand Column fhews the greateft 
Number of Chances that is on any Number of 
Bice from i to 6. That under 5 is the Num- 
ber without a 6 ; that under 4, the Number 
.without 5 and 6y^c. 

And that this is no more ftrange than true^ 

I will demonftrate feveral Ways that the greats 

. eft Number of Chances oh two Dice is 36. =; 

the Square of the greateft Number of Points on 

one Side of a Dice. 

The particular Chances on two Dice are thus : 

TABLE 11. 

1.1 a,i 3,1 4,1 5,1 6,t 

1.2 , »,a .3,2 4,2 ^,2 6,2 

Jj3 *j3 3j3 4»3 5,3 «j3 

1,4 . *»4 3yf 4j4 5>4- «*♦ 

>j5 M 3jjf 4>5 SiS 6,5 

1,6 2,6 3,6 4,6 5,6 ' 6,6 

i f II I II 

• r 

6 -f 6+ 6 + 6 '\' 6 + 6—36 

^o^e, + fignifieth mofv, and as «i^mi/ te^ 

pa A 



i 5)<J A Mathematical M a i^r u a l. 
A iecond Wdy thtis : 

TABLE III. 

1.1 1,2 2,3 3,4 4,;^ j^-g 

2.2 1,3 2,4 3,5 4,6 r*- 



'5 

3j3 i^ 2,5. 3,6 -— I 

6,6 • 4 : f .;'H-4 









3=: 21 Sum. 



Farther^ 



V 



a,i >a 453 5,4 -\«,5 

Sal „4,2 5,3 6,4 r-T— 

4>i 5j2 6,3 +1 

5,1 ^,2 — — + 2 ' ■ 2- 

fi,i l.'i. ' C"T'3 '<""'3 

■*~— ^'t"4 ^ i > -4. 

5 "- ^ 



<to4« 



Chances =='15 + 21 fe 
[36, as before. 






TABLE 



A Mathemtical M a nu a i. t^ 

TABLE IV. 

A third Way for particular (Stances on two Dice, 



Ofis. 



Teiats, 



Chances, 



1)1 " 



4,2 7 



- .2 



/ ■-* 




I If I 



.3K . "i 



— 5>i 

— 4,2 

3}S 



I r • • 



><■ ■ 



-7 



. » {. 



a^ : 






I « c: • < 



.k.« * . 



s 

I 






•*■ 



ri !' .. '' ' ." 4^3 



T-.' •a»4 



fe«i« 



?ii =!Sum 









y. 



» • ■ •. ■ ' 

O5 



•>.I 



. v.G^j.. 






1^8 A Matbematiul Maw ail. 



' \ 



CMfts. fchus, * CkMmes. 

8 









• 




— 


' • 










/ 


— 


I^Jk 




H^^*^ 














•^**B* 





10 — : — 5j5 > 

6,4^ 

1 1 ■ ^^ 6,5 



5,6 J 



It " - -'- 6>6 



' Sum 15 + 21 
[*=36, Sum totgl as before* 

Alfb in farther Ufc of Sf^^ig L« to demon- 
ftrate that the Chances anfwer to the Number 
of Points in the uppermoft Line, and the Num- 
ber of Dice in the Left-Hand Column. Thus 
againft 2 Dice, and under 3,"lt'ands 9 \ which 
ihews that there are 9 Chances on 2 Dice, when 
the greateft Number of Points are but 3 on 
thofcDicc, : *' 



Demons 
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Dcmonftrated tbui: 

... Tfitnts, 



. •« 



2, a 



3^. 3 



^^ a 



.; r 



2, I \ Sums: 9 Changes. 

«> 3 

3, I 
2, 3 

3v« 



Secondly, That there arc but $ Chances on 
3 Dice, when the greateft Nvimber of Point* 
thereon is 2. Thus, 



Ttbus. 



1 & I & I' 



2, 
9 



r-Z 






I* 

2j 



Sum == 8 Chances, 
a$ by the ?<i^/lr. 



04 



ThinUy, 
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Thirdly, That there 27 Chances on 3 Dice, 
when the greatcft Number of. Points thereon 
ijj. Thus, 

'<ww/. .. Cfumtes. 

'5 Ij I 'III " •» % 

2, 3, a — t 

#5 3» 3 1, 

I, 2, a 

i> 3j 3 

i> aj 3 
I, 2, 1 

J, I, 2 
ij I, 3 




i> 3> I • I 

' * — • » 

2, I, 2 — ~— — , J 

a, 3> 2 I 

s, 3j 3 ' " ' """"" a 

a, I, 3 . ' ' ■ ■ • ■ '- ^ * a 

» 

«, 3, 1 , - — « — ' a 



3> I, 3' * — '^ — I 

, , , ■ > • - • ■■»■ 

?> «> 3 







f»7ss:Sum Total 
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t R O P. XVI. 

- TheUncib dT Powers algebr^aJfy involved 
are the Figures which ftand: towards theL^ 
Hand of the leveral Members of the feveral 
Powers : ^ ti + i lacing ' nafltrplicd in itT^^ 
gives i^ -^ zah '{' ib 'y that is, i a fquared, 
more 2ah^ (or twice a multiplied in ^) more 
I b fquared. 

And where the Unci^ are but i, Jljey arejiot 
put down, but fuppofcd j zt\di fo the Cube, Bi- 
' quadrate9 and Surfblid are as^'foUow : 



a^3 



Multiplied by - - i» +^ 



Multiplied by ;4-f i' J c"- ' -^ 



J 






GiTes/i4»t$^^-f'3^^iAU(S:ltbeCubBk , ^ 

MultipUedby -^-.» *-*• -it+lSr - / 

[Biqu, 






Gives /i/uii + 44/1/1^ + 6adhi + 4/1^^^ + iUi =^'tIlo 
' . .T.. ..;<:' - • '- -. . . ^ , 
Multiplied ty - -*- -:-•-. "-/»+* .' 

• I i • • - \' 1 • ' I •• -.« 

1 . [theSurfbliA. 



Here 
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Here in this Suriblid, or fifth Power of ^r+*, 
it is plain the Uncias arc i, 5, 10, 10, 5, i. Now 
there is a Rule to find the& Numbers without 
multiplying the Species^ thus : 

, X '-^(s x!^(" '^'-fC.o X^C, x£^*(. 

' ' That is, ' 

I multiplied in $ lets o, divided by i =; 5 

5— -^-^'•—5 I ■ " 2 = 10 

10 ' ■ " ' _' 5 "• ^ ~— — r- 3 = W 

10 ^^ 5—3 — — 4=5 

5 — 5—4 . 5 = ^ 

Secondly, But there is a briefer Way of find- 
ing the Uncias, and only by Addition, which is 
my own Thought, thus : 

I, I c= the Undas of the Root ^ 
1, 2, 1 = that of die Square* 
I, 3, 3, 1 = that of the Cube. 
X, 4, 6, 4, z =c that of the Biquadrate* 
1, 5, 10, io, 5, X K that of the Suriblid. 
I, 6, 15, 20, X5, 6, X = that of the iquared 

[Cube,€?^, 

■ 

Here 



» » 
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Here 2 added from the Right toward the 
Left, gives thbfe in the Middle refpcftively, and 
the I's at each End of a Line put down as they 
are. Thus for the Unciae T)f the Square ; 2 in' 
the Middle is the Sum of r and i above : Fir 
the Cube, 2 and I = 3, and i and 2 =? 3, and 
, i and i pext the Right anc^ Left : And in the 
Biquadratc from the Uncise of the Cube, I fay, 
(0, 3 and I is (4)^ 3 and 3 is ($),, i and 3 is 
C4), and (1) ^ways to the Right and L^ ^ 
thofe in C' )'beii^ ^e Ua^iS^,' :w4d<ifa are ibon 
found; 

Thirdly, Biit Aat which I chiefly iAfiift upon 
OS a Curiofity (under this Prdpofitionj is thot 
Rule for finding the Uncias of. any Member of 
any Power^ without knowing thole of the pre- 
ceding Powers ci* Members, c ' . 

This is al£b my own Invention : Altho* near 
feven Years afteri/ir^rd I law a Rule very near 
it, ufed by an ingenious Authdr on another 
Occafion, not thi^* * 

/ 1 r • r ' . » , 

To find the Unciaer of the foiirth Member, or 
Term, of the fixth Powec, put down the Di- 
gits to within I of the given Member, and mul- 
tiply them together for a Divilbn 

Jls here 1 by 2 by 3 is = 6, the Di vilbr. 

Then 

z 
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Then pat dowitai maoy Figwes downward 
irom the Power, as here, ^yS^^t^^ which xsx^ 
tiply together fer a Dividend ^==129, and the 
Quotient will be =s 90, the Uncial fbi^bt : As 
appears by the laft Tobl^. 

iSo alio the Unas of the 3d Term of the 4tti 
]Power will be Ibund 6 : 

.For, r ill 2& is X, the DivHbr. 



!♦• * 



And, .4»tfi s is u» thel^yidaid^ Quot.ss 6 

[Anfwt 

^, $0 alio the Uqqae; of the ^t^ "twoi of the 
5th Power is lo :. / /„ 

* For, J in 2 in ^ ^\ the'Pivifw. 
And, 5 in 4 in 3 =s? 60, the Dividend. 
QuQt. is as, above. 

, So, laftly, the Unciae of the joth Term of 

the 15th Power is thus found ;.,../ 

tDivifor. 

J. in ^ in 3 in 4 in 5 in 6in 7 in 8 in 9= 

And3i5ini4ihi3in(itainii inibin 910^017:5=$ 

' '■ • c — -'■■'■' -' •'• •' ' •' ^" ■ '[Dtvidiend.- 
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♦• ' 1 'I • '" . 

Thus. . ,. . 



2 by 1+ 



-*-<i- 



2 210 

by 3 by 13 

6 2730 

4 12 



»«•• . • 



24 ,'. 32760. 

5 II&IO 



4 > 



120 3603600 

6 9 



720 3243240^0 

7 8 



5040 5294^9209 

8 7 



>*arfte 



40320 ^8i62i44o.o=:Dividcnd. 

9 ,18x440 (5oo5=Anlw. 

o r [or Quot 



36288.0 =: Divifbr. 



So thit, according to the new Rule above, 
the Uncise of the tenth Term, or Member^ of* 
the fifteenth Fower^ is 5005. 

And 
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And if the greateft 31an that ever was^ 
thought it neceiTary to give the Rule under and 
at the End of the firft Head of this Propofiion^ 
I hope the two New. Methods under the fecond 
and third Heads (being much briefer andealier) 
will be taken as a great Improvement and 
Curiofity. 

PROP. XVII. 

For finding the 'Gallons in the Decimal of a 
Barrel of Beer^ I have contrived the following 
curious and briefer Method than the common 
rf multiplying by j6^» 

r 

Example I. 

•6545 of a Barrel . _ 
26.172 : 

23.5548 Gallons and Parts. 

• • « * 

£ X A M P L E II. 

' '\ ' ' ' 

43^1 of a Barrel. 
. x-7284 
15-5556 Gallons and Parts. 



9 • 



Here 
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Here I only tnukiply the given Decimal by 
4, and fubtraA the Frodud from it felf, as 
Units from o. Tens from Units, &r. having 
firft cut o^^nm the Frodud: one Flace leis 
than in the Decimal given. 

So that as in former Propofitions I have 
given the Anfwer by adding, fb here by fub« 
trading one and the &me Line, Tens from 
Units, ^c. " A Thing never (hewed by any 
other before, and what may be thought unac- 
countably curious by an impartia^Reader. 

For brieflj Valuing Decimals of Mpnc)^ Weighty 
or Meafure^ by InfpeStion. 

VtLOV. XVIIL ^ 

To write down, or know the Value rf a 
Decimal of Money by In^eftion. 

E"X A M P L K I. 

Value of .1234/. 
Is =; zs. sid. 

Exam* 
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<w !• 



t , 
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-i . 

- lit sap j: lirf.}5rf-^* - 

Example IIL 

' Valiie of . 578917. 
Is ==13 s. .7 <?, ^ro/'?. 



1 have about Thirty-^ree Years ago puiy 

lifhed this Rule in ^Tbe Mercbanfs Magazine^ 
whofe Vending hath been a liifficient Indication 
of its Ufcfulnefi. 

In Example L Double the Frime*s Place is 
±s. and the 23 in the leconjl rod third Places, 
are 23 Farthings, lefs i, becauie above 13 is 
^j or s\d. ': . . ' • 

In Example II. Double the 4 in Prime's Place 
is 8 J and becauie the Second's Place amounts 
to 5, add I is = 9 j. and the 6 is Farthings : 
. Sopj, i^d. istheAnTwer. 

In Example III. Double the Prime*s Place is 
12 f to which add i, bccaufe the Second s 
Place is not left than 5, makes 1 3 j. Then 

the 
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. the i above 5 in the Second^s Place, and 8 in 
the Third's Place^ I call 2S Farthings 3 which I 
fliould make lefs by i, (as under the firft Ex-^ 
ample) but do not, bec^ufe the fourth Plaoe 
from the Point is above 6. So 28 Farthii^s 
is ^d.^ and 13^. and fjd. istheAnfwer. 

NotSy t was the firft that gave the jR^dR)n q( 
this Rule in my Book above. 

« 

PROP. XIX. 

To find the Value of the Decimal of a Found 

Troy (moftly) by Inipedion. 

« ' ... 

r ■ 

' ' ■ . ■* • 

Example 1* 



% " 1 



- ■ » 



.6765 , 
5 10.5180 

Or, f 10. dwt.io. gr.g. 

'Ex A M P L Is IL 

.76j:4 
IS 9.1848 

Or, $ 9. dwt, %. gr, VJ* 
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1 
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• 




r 

% 

• 


I 


1 


S e.5184 




- r 




f 6. (^f. 1 0. 

. , ' 


g*"-?- 

!.•.., ' 


►■ 



The Penny-^weights and Criins foimd entire- 
ly by InfpedJon 3 as follows : 

The Anfmers to the three laft Examples are 




.44dW 



J * » r * • 



Firft, Multiply the given Number by 2, and 
add the Digit next the Right Hand to the Pro- 
duft, ^c. anti N?hen you come- to the Digit 
next the Left Hand, and have multiplied that, 
add the Tens carried to that Digit, which in 
the firft Example is lo.jfiSd?. And {o of 
the reft. 






Secondly, Eor Penny-weight?, double the 
Prime's Place of the l)ecimals of an Ounce, and 
if the Second's Place be 5, or more, add 1 3 (as 
in the lecond Example'.") 

Thirdly, For. the Crains, take half what the 

Second's Place is above or under 5, and the 

JXhird's Place, for Grains. So in the laid fe- 

cond Example^ 8 is 3 above 5 ^ which 3® added 

to 
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to file Third's Plate, 4, is 34 j half of which is 
117 Grains : And fb of the reft^ Which is all 
hew and eafjr^ 

• • • , 

See aifo.Prop. ±XIi. ^sr the Dedmal of a 
toot by it^edaon. 

P R 6 P. ^X. 

, Wheii the Value of aiiV Iiit^er is 2, the 
Value of any Number is known, by cutting off 
Unit's Place with a Point. So.thofe towards 
the Left Hahd are Pounds, and thoie towards 
the Rfght are fb many 2 Shillings. 

£JLAMPt£l. 

1234 at 2 X. each ^ 
Aire, 123/. 8^. 

£ X A M F X; £ It^ 

. . ^6789 at a/. 
Are 567 8/. i8x. 



A 

^ 



£ 1C A M P L i III 









98765 at zs. 

^ ■ Att, 98^6/. 16^. 



P2 PIVOP. 



■3.11 A Mathematiccd Manual. 



PRO P. XXI. 

If the Value gf an Integer is any even Num- 
T?er of Shillings,^ the Value of the whole is 
found, without putting down a Figure befides 
the Anfwer. 

E.X AMPLE I. »^ 

* ii34 at i/^s. 

Is /. 863,8. Aniwer. ; ' 

Example IL 

4567 at 16 s. 
Is. k i6sz>6. Ainfwen 

Example III. 

6789 at i8x. 
Is /.lSlio.1.. iiUllwen 

• ' ' ' 

This is done by multiplying the Number of 
Integers by iMf the Price of z, and cutting 
Unit*s Place\rith a Point from the Produdt. 
So in the firft Exampk^i times 1234 is 863.8, 
i^c. and the Dig^s cut off ?re Decimals of a 
Found : In the firft Example^ 16 s. in the fe- 
, : cond 



A Matiematicai M A m u a i. if jf 

coiki, le*. ^c: by Prop. XVllI. for valumg a" 
Decimal by Itof^oa 0rf. Pf<i?. XXtll. 



• — V 



PROP. XXII. 

/ 

The Value of the Decimal of a Foo^ in 
Inches and Quarters is thus found by Inlpe&ion . 
cafily. 

Example I. 

.26 Foot. 
Value =«= 3 Inches, o Quarters. 

Example II. 

4jf Foot, 

Value = 5 Inches, 2 Quarters. 

• • •« 

Example III. 

.89 Foot. 
Value =10 Inches, 2 Quarters. 

The Prime's Place is fo many Inches and fo 
many Quarters. 

The Second's Place is fb many Half-Quarters. 
But if it be 3, or upward to 6, deduct i , 6, 

P 3 or 



\ 



I 

i 
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qr upward to 9^ deduft 2 j 9, 3. Never done 
before by any other. Two of the following 
Ways are alio New. 

PROP. XXIII. 

When the Value of an Integer is any odd 
Number of Shillings, the Price of any Nujfnber 
of thoie Integers njay be fi>imd by thefe three 
fliortWays. 

The ^rft Way, 
5432 at i$s. each. 



Add { '• ^?^5'^ 

C 271 — 12 J. 



3um /.3530 — 165/ An^er, 

The fecond Way, 

5432 at lis. each. 
7061.6 
/• 3530 — ^6s. Anfwer. 



.< ' 



Th<; 



4 J^thm^tif^l Ma vtVfhx* \^ii:s 

•f he third" Way. 



« • ir 



' :k.;^ . "^ :^ J :rc^, 



.« . ..» 



. '^432 'at ■ i3 ^ dicE 

/• ?J^jo — 16 X. Anfwer. 

I . In the fi^ft.'W^yJ work tpr -i^s. as is ,4Qnp 

^Wider P^(?j). ^^\: : and ta the Produd. add .h^ 



" ^"i ' _ . ' . . . I. . - - * 4 



In thp.fccand ,^ay I walty^y the J452i>jr 
3, and add the Figure next the Right Hand as 
1 proceed, ^c. ^ As under Prop. XIX. Rule 
the Firft. 

In the third Way I multiply the given 5432 
by 6s = the Decimal of 135. which is cafily 
done without making a Digit befides the An- 
fwer : For I fay, 5 times 2 is i o, o and carry i ; 
5 times 3 is 1 5, and i is 1 6, and 6 times 2, or 
12^ is 28, put 8 down, and carry 2, ^c. So 
that Produ6t is /. 3530.80, or/. 3530, and thq 
.8, by the Rule under Prop. XXI. is 16 s. 

This Way of multiplying by two figures is 
very eafy when much ufed. I leldom make 

P 4 two 
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two Lines for two Figures in the MuldpIioTi as 
appears by the next Prcpofition. 

PROP. XXIV, 

Out of twenty Things, how many different 
Parcels C^^ xo) niay be had ? 

To anfwer this, the Number of Parcels 
, irom I upward muft be multiplied together con*» 
tinually for a Divifor ; and fo many of the 2^ 
as there are Parcels muft be multiplied one in 
another, beginning at 20, &c. downward for 
W Ipividend* So the (^t. U the Anfwer. 



£XAM« 



i 
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2 

3 



380 



• " ' "^ T 



j^ 



6 • » ^ -dS^o 



H 

5 

120 



xi6»8b 



6 x8<$e4i8o 



> .-> » » ^ 



7 * : a79P32iop 

5040 14 

8 --^ ' 

■ ■■ 390700800 

40320 13 

9& lo ■ 

— — ^079110400 

j6g88oo=»Divifbr. 12 

50949324800 

II 



. • +' 



^670442572800(184756=^ 

172585 

274337 
203212 

217728 

o If. 
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If it be thcn^ht that the laft Pfopofition is 
the fime with the XVIth, the Miftake will 
cafily be rcftify'd, if it be oonfidcr'd. That 
both the Dividend and the Divifor laft above, 
are much diferent; th'efermer here being jx 
times as n^uch as it would have been by the 
Rule under the XVIth Propofitimiy the latter 
lo times fo much ; and this Quot. iliftead of 
184756, woold have been but 167960. But 
another Thing very obfervable, is. That there 
Ihould in neither under this, nor Prop. XVI. be 
any Remainders in dividing fuch large Sums, 
nor in any other t^. like Sort with either. And 
it may feenf die moft ftrange of all, that 184756 
different Parcels of 10 (hould be contained in 
90 Things of any kind of Individuals. 



» . * 
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P R O P. XXV. 

0e Powers ef the niner Digits^ with Obferva^ 
; .: , figns tberem^ . 
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O B S E RVA 



T I O K S. 



I That the Unit s Place of all the Powers 
of 5 and of 6, are 5 and 6 rclpeftively, and 
arc therefore called fpherical or circular 
Numbers. 

II. That the Unit's Places of the Powers of 
4, are 6 and 4 alternately. 

III. And thofe of 9, are i and 9 alternately. 



IV. UnitV Place of the Squart^ 
and fquared Cube 



V. Unites Place of the Cube 
and Surlblid 

VI. Unit's Place of the Biqiia- 
drate and fquare Biquadrate 



VIL Unit's Place of the Surfo- 

.1 

lid and cubed Cub?, ^iz. The 
Places of the Powers '2d and 6tih, 
3d and 7th, 4th and Sthj 5th 
and 9th 



Are juft the 
e from 
To|> to 
Bottom • 
and the z 
lafljare 

( the 9 Di- 
gits each ; 
which is 
the Xlth 

Obferva- 
tioQ. 



VII|. That the Number of Pfeces fa the 
Powers of 8 and j, are equal to the Roots 

8 and f .. , 



IX. The 
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* 

IX. The Ex^ncnts of the Square being f, 
of the Cube j|, dW^ the Surfolid 5^ ^ 
Cubed Q^6i^'j^l^ lay the Sum of the Ex^ ;t 
ponents of any two "towers is equal to the Ex- ' 
ponent of the Redkangle of thofe Powers : So 
where the Root is 4, and the Exponents 2 and 

w 

6 ; I fay, the Sum of the Exponents 2 and 6 is 
Sy equal to the Exponent of the Redangle of 
the Powers 4096 by 1$ = 65536 : As by the 
Sahle. And Double the Exponent is =: that 
of the Square of the Powers. 

X. and Laftly, If from any Exponent you 
take another, the Power under the remaining 
Exponent fhall be the Quot. of . any of the 
Powers under the greater Exponent, divided 
by that relpeftively under the lefler, having the 
fime Root : As againft the Root 5, if from 
the Exponent 8, you take the Exponent 3, the 
Remainder is 5 ^ under which, and againft the 
Root 5, is the Quot. of 390625, divided by 
125, /. e. 3125, found by only fubtrading the 
Exponent, And fb of any others. 



SECT. 
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SEC T. VIU. 



I;i s T fi. u it 1 1 d N s bow to take Heights, 

. Depths, >WDiftaaceSjyJ'uer<?/ Wayi^ 
great or fmalL 

.27?^ Quadratic iNSXRUMENt*. 
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L To take Altitudes. 

I . ^he UJe of the Square q^ Uy d^ Cj q^ and 
the Line and Plummet Cy p. 



PROPOSITION!. 

So take the^^Alfituie, of a Sower^ Steeple^ Houfe^ 

OOK at the Top of the Objcft 
through the Sight r, s^ (with t 
next your Eye) and go forward 
or backward, till, at the fame 
time that you fee the Top of 
the Objed, the Flumb-Line falls at '50 Parts in 
the Square : Then meafure from your Foot to 
the Bottom of the Objed: where it touches the 
Sur&ce of the Earth, and that Diftance, adding 
the Diftance of your Eye from the Ground^ 
is the Altitude of the Objed required. 

So if I find from my Foot (&r Example^ 
to the Bottom of the Objed, 91 Foot, mor^ 5 
is 96 Foot, the Height required.- 




z. S%i 



\e 
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2. The Ufa <f the Side Right Shadow f , a, 

P R O P. U. 

To take the Height of any Ob jell from any Place 
to which you can meafure on even Ground from 
the Mottom if fitch ObjeSi^. 

The foregoing Method Is for llich as under- 
ftand not the Rule of Proportion : This is for 

fuch as do. 

* 

The Ufe of the Forefide, or Right Shadow^ 
is for fuch Diftances of the Place where you 
obferve to the Bottom of the Objed as exceeds 
the Height of that Objeft. 



. •* 



EltAMPLEi 

I will take the Altitude (>( the foregoing 
Objed from a Station whicjb I willfuppoie 120 
Foot from the Bottom (becaufe I cannot come 
nearer it, by reafon of fome Impediment or 
Water or Morais, ^c. but can lend one roun4 
with a Clue of Packthread, keeping one End 
in my Hand to meafure the Diftance ^) at which 
Diftance looking through the Sights at the Top 
o£ the Objeftj I find the Plumb-Line cutteth 
2 40 Parts 
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40 Pam : Then I lay, by the Rule of Pro- 
portion, 

As 50, the A^^hole of the Fore-fide, or Right 
Shadow : 

Is to ISO, the whole Difbrnce : : 



• ^ 



£0 i$ 40 Parts cut by the Line ; 

To 96, the Altitude of the Objed required 
Cas before.) Thus,: 



50 



120 



46 






40 



50)480.0(96 ^ the Altitude, as 
— — [above« 



<5L 
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J . The life of the contrary Shadow a^ d. 









<'i- '■ 



PROP. III. 






So take the Height df any 'Ohje£f floni' which 
you cannot '^^a fojar, backward, ai to mah^ the 

« 

S'bread fall at 50 Parts. 



A ^ 






• . .• 
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I will fiipp6fc' i were to' take- the Altitude 
of the foregoing Obje^, but cannot go farther 
from the Bottom of the Objed than 72 Foot 
P>y rcafon Qfiom^ Impediment behind me 
wliSere looking through the Sight at the Top of 
tlic Tower, ^c. the Thread cuts 37.5 in con- 
trary (or back) Shadow. Then I fiy. 

As the Parts ciit by the Thread =37.5 : 

Is to the Diftance that I am from the Bot- 
tom of the Tower (more Height of my 
Eye) 72 : : 

So is 50, the whole of contrary Shadow : 

.^r To the Altitude as before 5= 96. Thus, 

37-5 



« 
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37.^ :. V 72 • • SO 

• '• I 11 ■ 
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^- • • ^' [before. 



A 



^ « 



I 



J- • I 



- C 



JN(^^, In thefe Cafes it is necdlary to tskc 
the Altitude of one dnd the fame Obje<ft^ 
that fb the] Agreement of the feveral Ways 
may demonfirate the Truth of each 3 \fhich 
others on this Subje6k not having done, 

- have rendered their Anfwers uncertain^ 

JO 

4. The Vfc of the Line of Chords^ of Equal 
Parts, and of the Arch in the Quadratic 
Inftrument ^i/^. . 

«- • 

P R O p. IV. 

t, * •*. ♦ • • I ' •"•."'it* • - *< i •* 

9.2 ^ 
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120 



ilTZ 



9^ 



%t. 



♦ t. 






So widiout ^e Square, only by the thite 
lints above, to take theAkftadeof ca\ t 
ftnid %i hy becaule I cannot urell come nearer, 
md lookii^ aitf t^ttgh the Sights, I find the 
Thread cuts 38'' 40^3 and meafiiring the Di^ 
ftanoe^ A Ifi^lt 120 Foot 



S* New 
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5* Now to Uy this down ufon P^fer^ 

« • 

I draw a Line, e b, at Pleafure ; then taking 
j|2o from the Line of Equal T«rts. on die In* 
ftrument, it ext^ds from c to b i;. Thirdly, I 
ereft the Perpendicular € a i Fourthly, With 
60 Degrees of the Line of Chords, iettiiig one 
Foot of the Compailei in 1^, I deicribe the Arch 
n^ m-y Fifthly^ Becaufe the An|;le at b Qox 
a b IS 3^.40, I therefore take that from 
the fame Line of Chords^ andfetie from n tor; 
Siithly, I lay a Ruler firom b tor^ and dcaw a 
Line firom b^ till it interfeft the Perpendicular 
r tf, iirhich it doth in.^ ; thertlbre^ ^Seventiily, 
I take the Diftance c a^ and aj^lyjng it to the 
fkid Line of Equal Paru, I find it 9$, = thp. 
true Altitude required. And alio in like man<» 
ner may you take the Height at the other ;2;,^r. 
Stations. 

And note fefther^ That by t;^s Way yw 
have alio the Hypothenufe abj'by taking it 
between your Compafles, and applying it %o 
the fame Scale of equal Parts y which is don«. 
edGeir and fppedicr than by the 47, i Euilictj^ 
of taking the fquare Root of the Sum cf the' 
Squares of the Baft and. Perpendicular ^^^ 
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6. Jt^ifd.JVof to fntitheAkkkiee a, 

Arithtnetically. 

•nHttiring)wiA'iht foregbirtg Irfftrumcfh^ tafc&A 
IhevAngl*' ^ tto Sutiori i^ a^d the-DiftairiiJfe 

TptheDtftance ^^=120, itsljpg. 2.pi7pi^i 
ii&J 4s: th^ taiijgerit of lhte^t%fe? • ^ •'- ^*' ' 

5tationS;tor .tm«. r . - ' ,, ,.',., 

. i'.'- ."v •j'JflJo i'W; :!£ ; ', ■ 'i arf: >/{fw ^r*/ • rr- -f.f. 

P R O P. V. > ,u.i? 

tbd Altitude aoove the Horizon. 





• «4 ' 



bni; 



K 5 ^ O 2- Ofj 



ji:Aiatbematicai JAA2ivi:Au 2:3 1» 

2. Or, for the Sun : . You may hold up yoi^ 
Quadrant with s next . thc^Sun," and when the 
Point of the Sun, fhiiiiiig through the Hole at 
Sy falls upon' the Hde at t^ the Degrees' then 
cut t^fh^ Thread in th^Ai^h^ is tlie Sun's Atti* 
tude above the Horizon. 

3. For the Meridian AltSude : Take the^ Al- 
titude (^ the Sun, asbefcH'e, at isa-Clock^^ by 
fbme good Dial that hattfl^inutes, and faking 
AlIowjiKe for ..the^TimS; in the. Table pf the 
Equation of natural Da^s, the Degrees cut by 
the Thread ihew the M:;ildian" Altitude t)f the 
Sun that JDay, . . 



II. Tq tahOLvrns feveraJ f^ays. 

PROP. T. 

4,' ■-.'.; r- 

How to uke the Depth rf any Well^ or of the 

"^ye of any Coal or Lead^Mine^ &c. 
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^ Tab I, E Jbewing, the Feet that an heavy 
^(^- falls in any J^urnber of Seconds^ not ex^ 
^ieding it^ and, to Uhe Depths thereby^ and 
0ifo, V/ithout' thf ^TaWei ky fhp, ^cf,the Ifiy 
^nd i of the lid Prop. . 






* ' I ' ill I ,i.' '. "'^ 
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il^S If. ■ v^=2 



' ' ' ■■ i<5 

8 '-^— — • 8p ^ . i^ 

4 ' " ' ■ iTZ ' f 256 

5 ■ ' 144 • '— ' '400 

7 ' " ■ "^ «o8 — -« — . 1784 

' ' \ •* - •• % ' - » • V . '. 

- 9 ■■ ■"' V,- ' ■ ^o . - . ■■ -.- ■^ •; 1024. 

• > i* 

lO 304 . ,^0Q 

II ■ ' - 336 " ■ •' • • 1936 

19 m_.. ., 368 ■ ■■'-". . - *304 
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This S^ahljf is «ade fereral Ways : 

1. For if you multiply the firft df the Mid* 
die Column by 3, it gives the 2d Number , by 
5 the 3d, by 7 the 4th5 ^c. Or, 

2. If you add sz to the ifl^ iic. Continually^ 
you will have/all the Numbers in thefecood 



< «. 



! • « 



3. If yop, add the two iirft Numbers in the 
niiddie. Column, you have the iecond Number 
in the third Column ; the three firft in the 
iecond gives thi; t^itd in the thivd, &c. Qr^ 

:4. Without the ' iecpnd or .third Columm, 
tl>ei Sum of the Feet that any Body £dls in any^ 
I^i^mber of Seooqds xnay be fi>iuid by confider'* 
ine> that the Diftance is as the Square of the 
Time- Soif ^11 ^qijld ^oyf. how fer a hcavy^ 

^ Body &lls in 5 Seconds, I fay. 

As I :,!<$.: ; .5*=^2;jf : 40P. 
As in the third. Coluinp* 



» . • '* * 



Or in 6 ^ecoads &y j 

1 : 16 : : 6^=36 : 576 

AsinC<)L 3, y<^- 

PROP. 
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PROF, ii; 

30 tah ipDs^tb hy j(mr Watch and tlm third 

Obierve how many Beats of the Watch 
there are between letting^ the^ Body iall, tod 
hearing die Bbittd of k when it comes to the 
Bottom, which fuppofe 12 : Now m 12 Beats^ 
I'eckoning 4 to i Second, is .3 ^^conds ; againft 
whkh, Ifa thii' thfrd Coliimn, is 144 Foot, the 
Depth.- '-:-'■' . ' ■•'-•<-- ■ 

■^ , 'l . » . T» i -» • , . « I. » V .. .- 

jR)r "rf-IW F* Af-«r r't E.- 



' 'Suppofe it ak Biats ibf-tKct^^tch fitwi the 
Time it » let 'fliHi to tHeYmie you hearth^ 
Sound - tit the Bbttom ; .^thai^ divided by 41$^ 
Seconds -;• 'right agiainft which, in the third Go- 
turan, is 3f76^Pobt, or ijia TM^ the required 
Depth. , . . - :/'.- '. c 



«> « • « 
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Suppofe the Time of falling is 22 Beats of 
the Watch, which is 5.5 Se^oijds j then by the 
4th Paragraph above, ' ^ 

Asi : 16 :: $-5'' • 484, or i6x^ Yards,==tl^p 

[Depth, without the Table above. 
.*£ O fi'i So 

2 



iiA*bsmakiA''M^\t'd'Ai^ i^ 
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fiotniKii'i^ taking Dc 
of Air. Now fi>r Waten 



v> 



^-?. 



But wOe^ TIk Body you let &11 may be 
abctt 5^5 l^dEies Dkmetef^^and Ebund. 

Note alio, That 5.5* is jr and an Half fquared 
or multipllMl Ii^it &lf J wtib 6^ iaW iquared.\ 

The Depm above being in Ai^; inrhat fol- 
lows in timJ^opofitioH is m the Medium of 
Water. 



^L 



s jp Rap. m. 



Hra; to fak$i»^ Deptb^ar Sea^^witbout a 

In ordeHkc£v|hich^ ( (haU^ give the following 
STABLE. , 
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I .5+ 

* .,--— ■ • .t,I~ 

i -^ ^ 1.6— 
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5 , ■ . a.4+. 
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,0 — * — . -5.3— 

xa - — tf.j + 

IS •' ■' ■■ dy— 

14 — 74— 

xjr 7.9+ 

x6 ■ 84+ 

17 . 9.0— 
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2r"^ ■ 11*1 — 






•ai'- ■ ■ ■ 11-64". 



aS^' ■ 14.8 



-\ 



•30' ■ 15.8 +. 



Jt^^ ■ "" ' " ■ 164 

'5i^'' — ^— ' 16.9 



5, - • 174+ 

34 — 17.9 +. 

5^ — — 18.5— 

56^ y " " t$. 



Sim 
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It hath been tried in fhallow Water, that if 
you take a varni(h*d Ball of Ijght Wood, and 
on that fix a Hobk a very littler hooked, and to 
that hang a Weyit^ that will ,c;i^ily fink it:,^^ 
when the Weigh* comes plump to .the Bottpm, 
die Ball will he diiengage(£^ and qome up, again ; 
and from the Time the Ball is all covered with 
the Water, to the Time it dppeafs again, /. e. 
from its^ Immerfion tp itsEmerfion, being fpund 
in the ^ahU (taken by the Bea^sjijjfa Watciij 
or rather by a Pendulum, which .•^ibfateth 3^ 
conds^ to fave the Trouble pf dividingtheBeat^ 
by 4) right againf^that Tin^evou have tlw 
Pepth 9 as hath been found by Bxperiments* 
Which ?^W^ is grounded on this Proportional 
that the Ball will be under Water 6 Seconds, 
when the Depth is 3 Fathom and i 5ixth, or 
^.166666 i or, as 36 to 19. 

Or 
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Or if your Depth exeeed what is in the Ta^ 
lie ^2A^ admit the Bail is immersed 285 Seconds : 
If you multiply -$^1% which arc the Fathoms 
anfwering to i Second (according to the Pro- 
portion a|>ovd&id> by the 285^ the FroduA 
will give the Depdi ~ 150.4 Fathom. 

Note^ That + in the foregoing ^abte figni- 
^eth marey but not fb much more as .05 ; and 
that — is Ujij. but not iamnch lefi as .05 : Or, 
the Depth to the Time is near i Yard in i Sc» 
cond, being but about 3 Yards oVer in 60 So* 
conds} ashy tbciabk. 

PRO p. IV. 

Bri$^ at the fop <f a Stowety &c. bow to tah the 
Depth or Length down to the Bottom or Surface 
of the Earthy by Help of the foregoing Qua* 
draticlnftrument. 

I \(ill inftance in the Diftance under Prop. IL 
€>r taking Altitudes. Being at the Top of the 
Tovrcracy (fee the Triangle ^ ^ lorderibme 
one to iet up a Mark at k^ then I look at that 
thro' the Sights, with that Sight next my Eye 
which is next c the Centqr, and I find the Thread 
cuts 51"^ 20^, which is the Angle cahy or at a ; 
then I fubtrad 51^^ 20^ from po^and the Remain- 
der is 38.^0. the Angle a he. Then I ikyy 

As 



^ 



/ 
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■ 

As the Sine of 5 1 .20 — — 9*8925 3 fr 

Is to the Log. of the dift. meafiirM ? -, 

^^^i2o — 12.079181 

So is the Sine of the Angle at ^, ? 

38.40 ~ 5 9'795733 

To the Log. of the Depth ^;^3s 96 ^ 1.982278 



Or *&/j may he done Geometrically in all Re- 
fpefts, as under the iaid I Vth Propojition for ta- 
king Altitudes ^ after you have acquired thci 
Angle abc^ or at h^ by taking the Complement 
of 51.20 to 90. 



III. To take Distances feveral Way$^ 

PROP. L 

^0 take lejfer Difiances by the plain Table, and 
fuppofing the Places are inacceffible from the . 
Places where you make your Obfervations. 

As for Example. 

Admit it were required to take the Diftanccs 
following from i to ^, to ^, to c^^c. over a 
River : 1 place my Inftrument at i ; and ap- 
plying the Edge of the Index to that End of 

R the 
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A Tower. 




AHoufc ...,^^ 

f^. ' ^/l \ 
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1 2. ' 

40 Pole, or 220 Yards, or 10 Guntcr's Chains. 

1. 

^the ftationary Line, I turn it till I can fee the 
Mark at a^ and then draw a Line by the Side 
of the Index direftly towards a^ zs i a ; then 
keeping the Edge to the fame Point, I turn the 
Indefx till through the Sights I can fee the Bot- 
tom of the Tower at b^ and then I draw the 
Line on the Head of the Table, as i ^, and 
then I turn the Index till I fee the Tree at r, 
and draw the Line t c. AH the three Lines 
thus drawn at Pleafure, I put a Mark at Sta- 
tion I, and mealure from thence to a fecond 
Station at 2,. which fuppofe I find 40 Pole, 
this I take from the Scale of equal Parts, and 
fet on a Line drawn iat pleafure, as i ^ from 
1 to 2. 

Then 
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Then I remove my Inftrumcnt from i to 2, 
the iecond Station, and laying the Edge of the 
Index to the Line 2, i, I turn the Head of the 
Table, till, through the Sights, I fee the for- 
mer Station at i, and then I turn the Index to 
/7, h^ and ^, as before 3 and drawing Lines 
2 ^, 2 h^ and 2 c^ they will cut the former 
Lines in ^, ^, ^c. Then any of the Lines 
above being applied to the fame Scale that the 
ftationary Diftance 1,2 was meafur'd by, gives 
its Length. So that by the two Stations form^ 
ing the Scheme above you have taken eight fe- 
veral Diftances i i.e. 



The pointed Statute 

Line Pole. Yards. 



i,^ IS = 94 or— -517 

I, ^ — = 113 - ' 621I ' 

1, r — = 114 627 

2,^2 — ~ 95 5227 

2, fe, — = 102 — 5^^ 

2, ^ — == 91 ■*■■ ■ / 5ooi 
<7, & — = 33 181 1 

*5^~ = 37 2031 

H ,a And 



f 
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And the River between the two Stations and 
the Objeds is almoft a Quarter of a Mile broad. 

Note^ A Statute Pole is 5 Yards and an half: 
• And I have taken theie Diftances in Poles 
meafured by the l^t\e of £qual Parts in 
ttjie foregoing ^adratic Infirumenh 

PROP. II. 

fo take a Diftance from a known Height hy Hetp 
0/ fi&^ y2r/rf Quadratic Inftrument* 

Under Prop, IV. for taking Altitudes, admit I 
am at the Top of the Tower c a^ and would 
find the Diftance c 72, or any other, (tho* 10 
times that) I take the ^adratic Inftrumenty 
and looking from a through the Sights, with 
that next the Center nearcft my Eye, I find the 
Angle at <3f (or r ^ 7 2) 36'' 52', whofe Comple* 
ment is 53.^: Therefore to find the Diftanco 
(C 72) I fay. 

As the Sine of 53® 8' ■■ " ■ '■■ 9.903108 
i 

1$ to the L03. of r isr « 96 — — 1.982271 

So is the Sine of 36.52 — ^ 9.778119 

To the Log. of 72, iBc. « the 7 ^ q^^^q^ 
Diftance Quired • . J 1-8^:7^^8^ 

Or 
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Or Geometrically : Draw two Lines at Plea- 
lure, but perpendicular to each other (as ch 
and c a under the laid Prop. IV. for Altitudes ^) 
then from the Scale of equal Parts on the c^^- 
draiic Inftrument^ fet off the known Height x a^ 
:=: 96 ; then at a lay down the Angle, =36.52, 
and drawing the Line from a^ it will cut c h in 
72 ; which is the Diftance required, = c 72, 

PROP. IIL 

7c? take the Diftance by Help of your Watch ^ 
as^ admit it were required to know the Diftance 
to the Place where a Cannon is difchargd^ let 
it he never fo far off^ provided you fee the 
Flajh of FirCy and hear the Sound. 

A very ingenious Peribn tells us^ that Sound 
proceeds 9^68 Foot in a Second of Time ; ano- 
ther iayi^ more than 11 00 Foot: But we will 
put it at 1000 Cueing a round Number between 
them.) Now upon feeing the Flafli of a Gun's 
Powder, I tell the Beats of my Watch, till I 
hear the Sound or Report of the Difcharge^ 
which iuppofe 20 Beats or Impulfes 3 I divide 
that by 4, gives 5 Seconds, which is 50P0 Foot, 
or i666f Yards, the Anlwer , which is 1760, 
or I Mile, wanting only 937 Yards, 

Exam- 



r 
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Example II. 

Sui^fe the Cafe <^ Thunder : I take the 
Beats between the Lightning and the Thunder, 
which ilippoie 52 Beats of my Watdi, or 13 
Seconds, which is 13000 Foot, ornearsMittt 
and an half! 
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V. 

MEttificium Menfionis : Or, The Marrow of 
Mcaiiiring. Wherein a new and ready 
Way is (hewn how to mealure Glazing, Paint- 
*ing5 Plaiftering, Malbnry, Joiners, Carpenters, 
and Bricklayers Works. As alfo the Meafuring 
of Land, and all other Superficies and Solids, 
by vulgar Arithmetick, without reducing the 
Intereft into the leaft Denomination ^ giving 
the Content of any Superficie or Solid, confift- 
ijtig of Feet, Inches, and Parts of Inches, in 
a fourth Part of the Time and Labour required 
by the ufual Way in vulgar Arithmetick. To- 
gether with fome choice Principles and Problems 
of Geometry conducing rfiereto. lUuftrated 
with Copper Cuts. The like not heretofore 
publilhed. The fourth Edition, with Additions. 
By Venterus Mandey. Pr. 4 j. 6d. 

II. The Hiftory of the Parthian Empire, 
from the Fouiidation of the Monarchy by 
Arfaces^ to its final Overthrow by Artaxerxes 
the Perfian ; contained in a Succeffion of Twen- 
ty-nine Kings. Colleftcd from the Greek and 
Latin Hiftorians, and other Writers of Autho- 
rity, and digefted in a Chronological Order..* 
By ^bo. LewiSy M. A. Pr. 5 j. 

III. Origines Hebraa ; the Antiquities of the 
Hebrev) Republick. In eight Books. I. The 
Origin of the Hebrews ^ their Civil Govern- 
ment ; the Conftitution of the Sanhedrim • 
Forms of Tryal in Courts of Juftice, 6^r. 
II. The Ecclefiaftical Government ; the Confe- 
cration of the High-Prielts, Priefts, and Levites ^ 
the Revenue of the Prlefthood ; the Sedls among 
the Hebrews^ Pbarifees^ Sadduces^ EJJeneSy &c. 
ill. Places of Worfhip; the Ufe of High 
Places ^ a Survey of the Tabernacle, and the 
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